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> “You can’r say the properties of magnesium sulfate will be the same fifty | 
years from now as they are today. There has been lots of improvement in the 
past fifty years, and there will be lots more.’ 

With this statement, which astonished the scientists in the hearing room, 
a United States senator last summer unwittingly stated the case at issue between 
scientific proof and proof by testimonial. Does a chemical reaction take place 
because people say it does, or because of its own nature, whether anybody 
thinks about it or not? 

Scientific proof is directed toward learning whether, in a sequence of 
events, any relationship can be found between an earlier and a later one in the 
series. Experiments are planned to record circumstances under which the sup- 
posed cause did and did not produce the effect claimed. It is not enough to say 

I added the Mysterious X and my gadget has worked fine ever since.” 

There is a school of thought that magnifies differences due to chance into 
belief that cause-and-effect relationship is not real. This is unscientific thinking. 
When tests are conducted according to uniform procedures and the results are 
judged with as little human bias as possible, the chance of agreement among 
the results is very large. The more such tests are performed, the greater the 
number of results that agree, whether in indicating a definite value for the 
quantity being measured or in proving no effect. 

The portion of the report on the Committee on Battery Additives of the 
National Academy of Sciences, beginning on page 14, discusses controlled test- 
ing. In this controversy, testimonials were secured by the promoters of the 
battery additive. In the absence of tests, many factors are likely to make a 
material or method seem favorable or unfavorable. The committee report ob- 
serves that, if the testimonials were overwhelmingly consistent with the results 
of well-designed controlled tests there probably would be no controversy. But 
even then the testimonials would not be very valuable as proof. On the other 
hand, if the testimonials are at variance with the results of well-designed con- 
trolled tests, the committee observes that the tests offer the only real proof. 
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>Dr. Hans Apvotr Kress, shown here at work in his laboratory at Sheffield 
University, England, shares the Nobel Prize in Medicine for 1953. He also 
received the Lasker Award, medicine's “Oscar,” a Winged Victory gold statu- 
ette, at the annual meeting of the American Public Health Association in New 
York, on Nov. 12. He was honored for his research on the chemistry of body 


Nobel Prizes for 1953 


processes. 


> ENercy, MADE in the living cell from 
chemicals from food, is the key word 
for the fundamental researches which 
won the 1953 Nobel Prize in medicine 
for German-born Dr. Fritz A. Lip- 
mann of Harvard University and 
Massachusetts General Hospital, Bos- 
ton, and Dr. Hans Adolf Krebs, also 
German-born, now at Sheffield Uni- 
versity, England. 

The energy influencing role of the 
thyroid gland in the neck, best known 
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to the layman as a goiter when it is 
diseased, is Dr. Lipmann’s present re- 
search concern. But he is famous for 
earlier work in classifying various 
phosphate compounds in the body as 
high and low energy phosphates. An 
example of a high energy phosphate 
is the chemical, adenosine triphos- 
phate. This chemical represents the 
energy reserve of muscle and is the 
closest known compound to mechani- 
cal work. 


> Dr. Fritz A. Lippman of Harvard 
University who shares with Dr. Hans 
Adolf Krebs the Nobel Prize in medi- 
cine for 1953. He was honored for 
fundamental research on the chemistry 


of body cells. 


Fritz A. Lipmann 


In 1938 Dr. Lipmann discovered a 
new phosphate compound, acetyl 
phosphate. Chemists had long  sus- 
pected that a two-carbon compound is 
in the center of things but it was Dr. 
Lipmann who showed that this is so 
and what the compound is. 


Dr. Lipmann and his co-Nobelist 
worked in the same building before 
World War II, the old Kaiser Wil- 
helm Institute which is now head- 
quarters for the Free University of 
Berlin. But they worked in different 
laboratories. 


An accident of birth helped Dr. Lip- 
mann come to this country just two 
months before the start of World War 
II. When Mrs. Lipmann, at that time 


a fashion artist for Danish newspapers, 

went to the American Embassy for 

her visa, she could hardly speak al 
word of English. But at the Embassy! 
she was told, “You are an American.” 

She had been born in a small mid- 

western U. S. town, while her parents 

were on their way back to Berlin from} 
a visit to this country. With her! 
American citizenship, she and her 

husband were able to come to New 

York where Dr. Lipmann worked as 

research associate at Cornell Medical 

College until 1941. 


Hans Adolf Krebs 

Dr. Krebs is perhaps best known 
for the “Krebs cycle” of chemical steps 
by which sugar is utilized in the body 
for energy. But he also is famous for 
being the first to propose and prove, 
in 1932, another cycle of chemical re 
actions in body cells. This cycle con- 
cerns the body’s synthesis of urea, the 
chemical in which nitrogen is elimi- 
nated from the body in urine. Dr. 
Krebs showed that this requires the 
combined action of the liver and the 
kidney. 

In England with his English-born 
wife, during World War II, Dr. Krebs 
contributed to the scientific food 
policy, including the national whole- 
meal loaf, that kept the English people 
well-nourished through the war years 
despite food shortages. 


Hermann Staudinger 


> THosE WONDERFUL synthetic fibers, 
plastics and rubbers that play such an 
important role in the modern world 
owe their existence in large measure 
to the German chemist, Dr. Hermann 
Staudinger of the University of Frei- 
burg, who has been awarded the 1953 
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>» Dr. HERMANN STAUDINGER, winner 
of the Nobel Prize in chemistry for 
1953, whose work laid the foundation 
for macro-molecular chemistry, basis 
of synthetic fibers, plastics and rubbers. 


Nobel \ 
searches that began over three decades 
ago. 


Prize in chemistry for re 


what has become 
known as high polymer chemistry, 
Dr. Staudinger is credited with estab- 
lishing that the molecules of the syn- 
thetics like nylon have their atoms in 
long chains. Either by natural pro 
cesses or by the skill of the chemist’s 
reactions, big molecules are made out 
of little ones by a process called poly- 
merization. This is fundamental to 
many fields of industrial chemistry to- 
day, with products that gross many 
millions of dollars. 

Hardly any scientific compilation on 
polymers in the years since World 
War I has failed to give references to 


Pioneering in 
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1925 at 
the time he was just beginning his 
researches on polymers. This photo- 
graph is from the collection of Dr. 


fvery A. Ashdown of M.L.T. 


> Proressor STAUDINGER in 


the fundamental work of Dr. Staud- 
inger and a host of fellow workers. 
Some American chemists between the 
two world wars studied in his labora- 
tories. 

A relationship between molecular 
weight and viscosity was discovered 
by Dr. Staudinger in 1930 and aided 
in the development of the new syn- 
thetics. 

Molecules of the high polymers are 
composed of 2,000 or more atoms. 
The way the molecules regiment 
themselves determines the differences 
between springy rubber, hard plastic 
and tough fiber. Natural substances 
such as cellulose, starch, proteins, 
chitin and rubber also have the long- 
chain structure. 







“I went to Zurich years ago to work 
on the ketenes under Hermann Staud- 
inger,” Dr. Avery A. Ashdown, As- 
sociate Professor of Organic Chemis- 
try, Massachusetts Institute of Tech- 
nology, said upon learning of the 
award of the Nobel Prize in Chemis- 
try to his one-time professor. “I am 
delighted to know that he got it. He 
has “dene fundamental work on the 
macro-molecules. Although his work 
contributed to the development of 
plastics and of synthetic rubber, it was 
much more fundamental than that. 
His primary work was on the rela- 
tionship of viscosity to molecular 
weight, showing that macro-molecules 
have real molecular structure and are 
not just aggregates. He was just be- 
ginning it at the time I started to 
work with him, so I worked on 
macro-molecules instead of on ketenes. 


“His enthusiasm easily won me to 
an unknown field. I began by syn- 
thesizing 1-phenylbutadiene and poly- 
merizing it by means of stannic chlor- 
ide. The isolation of this polymer and 
its characterization took a long ime— 
longer than would have been neces- 
sary had not the field been so new. 

“The molecule was not very 
large—a dodecamer. Previously only 
a dimer of phenylbutadiene had been 
known. This dimer appeared to have 
a structure different from the dode- 
camer. It was the end of another and 
lifferent line of polymerization, yield- 
ing on'y a dimer. 

“Later I worked on the tin tetra- 
chloride polymer of indene. Although 
this polymer was larger, with a mole- 
cular weight of about 6000, it was not 
a very large molecule when compared 
with present day polymers such as 


rubber. 


new 


“I remember Dr. Staudinger as a 
very vivacious lecturer, always ready to 
discuss the work with any of his stu- 
dents. He scarcely ever talked any- 
thing but chemistry. ‘Come, walk 
down the corridor with me, and we 
will discuss this further’ he would say, 
At that time I could talk and under- 
stand German, well enough to get 
along, but I found it very difficult to 
talk and walk at the same time! But 
I learned, and he was always inter- 
ested in these discussions. I remember 
even the way one of his shoes squeak- 
ed, and that he was always smoking 
a cigar just one inch long. Nobody 
ever saw him with a longer one, and 
we wondered how he could smoke as 
much as he did, and still keep the 
cigar always the same length. 

“Staudinger’s work includes an 
enormous variety of materials. He 
worked on the biting principle in 
pepper, and many other things. Every- 
thing interested him. 

“Among his interests outside the 
chemical profession, he was active in 
the International Red Cross in Ge- 
neva. He had inherited from his 
grandfather, who was a physician, a 
large collection of engravings, and he 
was known at that time as an expert 
on engravings. He probably still is.” 
F. Zernike 
> BETTER UNDERSTANDING of how can- 
cer cells grow, by allowing scientists 
to spy upon living body cells in color 
as they carry on their important life 
functions, is resulting from the 
pioneering studies of Dr. F. Zernike, 
the Dutch physicist who won this 
year’s Nobel Prize in physics. 

The new technique of “color stain- 
ing” living cells by light waves with- 
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> Licut waves which alternately reinforce each other and cancel out by inter- 
ference give the contrast which intensifies the image seen through the phase 
microscope. The ring shown here is the device which separates a small amount 
of the light and distributes it over the field. to produce this effect in the instru- 
ment devised by Dr. Zernike. The Nobelist in physics has recently improved 
his instrument so that it gives images in color. 


out killing the cells is Dr. Zernike’s 
most recent refinement of the phase 
microscope, which he visualized and 
developed about 20 years ago. 

Dr. Zernike, professor of physics at 
the University of Groningen, the 
Netherlands, since 1920, was visiting 
professor in physics at the Johns Hop 
kins University in Baltimore in 1948. 
He participated in a symposium on 


optics at the National Bureau of 
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Standards in October, 1951. 

The ordinary phase microscope uses 
two transparent rings to reveal, in 
black and white, previously unknown 
details concerning delicate cell struc- 
ture. Two optical companies—Bausch 
& Lomb Optical Co. and American 
Optical Company—now make instru- 
ments of this type in the United 
States. Only a few phase microscopes 
that work in color are being used in 






































> Dr. F. Zernike, awarded the Nobel 
Prize in physics for 1953, visualized 
and made the first phase microscope 
about 20 years ago, recently refined it 
to allow study of living cells in color. 

















experimental work in this country at 
the present time. 











> Raptoactivecy labeled cortisone, the 
anti-arthritis drug, is now being used 
to explore just how this medicine does 
its work. 
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Radioactive 





In the black and white phase micro- 
scope, a ring separates a small portion 
of light and distributes it over the 
whole field of view of the microscope, 
taking advantage of the fact that light 
travels in waves. This separated light, 
spread over the whole image, gives an 
evenly illuminated background. 

The i image of the cell being viewed 

appears bright where the phase of the 
direct light used for viewing is the 
same as that of the background light, 
so that the two light beams reinforce 
each other. It shows dark when the 
phases of the two light beams are 
different, so that by interference they 
nullify each other. 

Rings such as the one shown in the 
accompanying photograph cause de- 
tails in transparent objects to stand 
out in marked contrast in Dr. 
Zernike’s phase microscope. 

In the phase microscope by which 
cells can be seen in color, the ring 
that separates the light works in an 
opposite way in the red end of the 
spectrum than it does in the green 
end. Thus it gives some details more 
red light, some more green, depend- 
ing on their thickness, enabling sci- 
entists to see the living cell in color. 






Cortisone 





search organizations and commercial 
pharmaceutical companies. 

A new and important investigative 
too!, these special drugs will not be 
used primarily in treatment, but in 
a detailed study of the mechanism of 
their action in arthritis, cancer and 
other metabolic diseases. —a 
tors receive supplies from the Na- 
tional Institutes of Health. 
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Many Kinds of Instruments 
Discover Most Distant Frontier 


Radiation Reveals Universe 


by Watson Davis 

>» For THE Discovery of the universe, 
science is using the whole wide spec- 
trum of electromagnetic radiation, 
visible light of many colors, infrared 
or heat radiation, ultraviolet radiation, 
radio waves, and even cosmic rays. 

In the beginning the stars were ob- 
served by man’s unaided eyes. Then 
eyes were supplemented by telescopes. 
The telescopes were made bigger and 
bigger, with lenses giving way to 
mirrors. 

When photography became possi- 
ble, the heavens sat for portraits. Pho- 
tographic emulsion was able to detect 
radiations from the stars and other 
heavenly bodies that eyes could not 
se. The ultraviolet light to which 
human eyes are largely blind was re- 
corded. Emulsions were made sensi- 
tive to blue light, red light, and infra- 
red light or heat. The moon, the 
planets, the stars, the great galaxies 
and the nebulosities between gave up 
their detail when viewed with the var- 
ious radiations, caught on the various 
kinds of photographic emulsions. 

Giant telescopes and wide-eyed 
smaller ones see many times deeper 

into space because the photographic 
plates accumulated the light whereas 
the eye gains nothing by prolonging 
its look. Photography acts as though 
someone has stretched the diameter of 
Palomar’s 200-inch to double or triple. 
And lesser telescopes are photograph- 
ically able to do as much as the giants 
can do without it. 
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The photographic chemists as they 
made color film for movies and still 
cameras, as they developed the light- 
sensitive materials that improved mi- 
croscopy and other useful investiga- 
tive techniques, gave the astronomers 
new sight with which to see the uni- 
verse around us. 


Then before television flashed into 
our homes, the principles that make 
television possible were applied to 
telescopes. Photoelectric methods be- 
gan two decades ago to enter astron- 
omy until today photoelectricity teams 
with photography in astronomical ob- 
servatories. Light from stars falls 
upon a surface coated with photosensi- 
tive materials (potassium, rubidium, 
caesium oxide, lead sulfide) that re- 
lease streams of e‘ectrons varying with 
the light’s intensity, and the electrons 
recorded give a celestial picture of 
broader spectral range. 


Radiation can be summed up. A 
wider range of wavelengths can now 
be caught photoelectrically than with 
the eye. More accurate measurements 
of color and brightness of stars and 
other celestial bodies can be made. 
Photographic plates, photomultiplier 
tubes and other electronic devices are 
used to record these sensitive photo- 
electric observations. 


Heat from the stars is measured by 
bolometers and thermocouples to give 
another kind of measure of their radi- 
ation, mostly on the heat side. The 
invisible along with the visible is 





/ 






































































































































































































































caught to give news of the tempera- 
ture of bodies in outer space. 

The latest way of spying on the 
heavens is by radio. Heavenly bodies 
give off radio waves as well as light 
and heat. In 1932 it was discovered 
that radio waves are striking the earth 
from all parts of the sky. Great bowl- 
shaped antennae were focused upon 
the places in the sky that gave off the 
most radio “noise.” Were the sources 
of the radio waves dark stars unde- 
tected by conventional telescopes and 
visible or invisible light? Or could 
they be matched with known heav- 
enly objects? The radio “stars” were 
shown to be different from the bright- 
est and nearest stars so familiar to us. 
The best evidence now is that some 
radio radiation comes from galaxies, 
aggregations of stars and gas of great 
extent, distant “universes” or nebulae 
like our own Milky Way. 


A gigantic collision in the heavens 
is believed to be signaled by one radio 
source in the Cygnus constellation. 
Two galaxies appear to have collided 
with one another and the gas between 
their intermingling stars must be 
stirred up in violent motion, generat- 
ing powerfu! radio waves. 


The radio telescopes, which are re- 
ceiving devices of special design, are 
being made more sensitive. Antennae 
are sometimes split into sections sev- 
eral miles apart to increase the resolv- 
ing power and pinpoint the sources. 
Astronomers have a new chance to 
tune in on the universe. 


Even more mysterious than radio 
from the outer reaches of the heavens 
are the cosmic rays that bombard the 
earth’s outer atmosphere continuous- 
ly. They even penetrate through their 











secondary effects to the earth’s surface 
where we live and such radiation 
passes through our bodies at least once 
every few minutes. Cosmic radiation 
is the most powerful in the world, 
packing more punch than even the 
largest of atomic accelerators man has 
so far generated. Some of it is super- 
gamma radiation, like that from 
radium. Whence it comes and how it 
is generated cosmically is still a mys- 
tery. It does not seem to come from 
any one location in the heavens. 
Astronomers and physicists still have 
this problem. 


The exploration of the universe 
runs the gamut of radiation wave- 
lengths from radio to cosmic rays. 


All these radiations are basically the 
same, only of shorter or longer wave 
length, or of higher or lower frequen 
cy, depending upon how you want to 
express it. They are electromagnetic 
radiations, of the sort that used to be 
thought of as vibrations in the ether. 


The part of the spectrum that is 
visible to our human eyes is very lim- 
ited in extent, ranging from red on 
the long wavelength end to violet on 
short wavelength side. The wave- 
length of the visible light can be ex- 
pressed in ten billionths of a meter, 
the metric unit of length that is a 
little more than a yard. A ten-bil- 
lionth of a meter is called the Ang- 
strom unit. In these units the visible 
light range is from about 4,000 for the 
violet to about 6,500 for the red. In 
frequencies, it would be about 750, 
000,000,000,000 vibrations per second 
for the violet to about 460,000,000, 
000,000 vibrations per second for the 
red, 
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irface Shorter in wavelength than the vio- teenth century with light passed 


iation let is the ultraviolet, then still shorter through a narrow slit to a prism 
t once are the X-rays, gamma rays and the’ which spread a many-hued spectrum. 
jation cosmic rays. And in the centuries since = spec- 
y troscope and its improvements have 
world, Longer in wavelength than the red a “ie ' 
n the ; refined the analysis of radiation, both 
is the infrared or the radiant heat, a aan 
in has “1 \ : 3 visible and invisible, and brought in 
and sti!l longer the radio waves. The 
super- tla? formation from sun, planets, stars and 
radio spectrum is measured in centi- : 
from nebulae that tell astronomers atomic 
meters and meters, with correspond- ; ee 
how it and chemical constitution, physical 
ing frequencies. The wavelength : wien 
4 mys- state, temperature, motion, density, 
} band of the AM radio broadcasts ti A ttle Mabie 
ie : magnetism, and, indirectly, distances. 
> trom ranges trom 550 to 200 meters. Tele — ; d 
ivens. ' We know just what elements the sun 
it vision now most in use has wave - iad ale Silas sei 
and stars contain, wi igh accuracy. 
oo lengths below 10 meters. The radio + oe q 
oe The line spectrum of an element is 
noise” from outer space has wave- as 
: more positive and tells more than the ‘ 
iverse lengths measured in centimeters and - 
, hngerprints of a person. 
wave- meters. 5 : : a 
Geologically ancient is the informa- 
ays. :' ; ? : 
Our picture of the universe is tion from most of the universe, for 
° . . . - ° i 
ally the painted in detail by still more impres- much of the star light we see has 
- wave sive spreads of radiation of various traveled thousands or millions of years 
requen wavelengths. Light can be split up (at 186,000 miles per second speed!). 
vant to into its various wavelengths and Yet old as it is, the distant reaches of 
agnetic mixed radiation sorted out. The rain- the universe is man’s most distant, en- 
d to be bow of a summer shower does this. ticing and newest frontier of knowl- 
ether. Newton experimented in the seven-_ edge. 
that is 
sry lim- 
red on 


iolet on 


wave- On the Back Cover 


be ex- 
ae > Rapio TEL! SCOPE catches waves from 
; : outer space with this 17-ft. parabolic 
ten-bil- antenna. The instrument was built by 
Ang: the Radiophysics Laboratory of the 
E visible Commonwealth Scientific and Indus- 
) for the trial Research Organization at Dover 
red. In Heights near Sydney, Australia. Pho- 
ut 750,- tographed by double exposure against 
+ second the night sky, the constellation of the 
100,000,- Southern Cross is seen below the 
for the antenna. 
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Lime-Soda Process 
For Metal From Clay 


Progress Toward Domestic Aluminum 


> Procress toward securing a domes- 
tic source of aluminum metal was 
seen after eight weeks of operation 
of the experimental alumina plant at 
Laramie, Wyo. 

Hope is for a continuous produc- 
tion line which will extract from com- 
mon clay the equivalent of imported 
bauxite, the only practical aluminum 
ore. 

Recovery of aluminum metal from 
clay is not the problem of working 
low-grade ore. There is plenty of 
aluminum everywhere underfoot. The 
difficulty of getting it out is the tech- 
nical one of separating it from the 
silica with which it is combined. 

Two main ways of making this 
separation have been explored in re- 
cent years, especially during the sec- 
ond world war when enemy subma- 
rine activity made importation of 
bauxite hazardous. Either an acid or 
a combination of lime and soda can 
be used for chemical attack on the 
clay. Although opposite in chemical 
properties, either process has for its 
goal separation of aluminum com- 
pounds from silica. The aluminum 
is wanted in a form that can be han- 
dled by present equipment designed 
for bauxite. 


Clay is heated with lime and soda 
in the Laramie plant in such a way 


that the lime holds back most of the 
silica while the aluminum dissolves 
with the soda. After this separation 
treatments with more lime, followed 
by carbon dioxide, remove more silica 
and the remaining solution becomes 
nearer to the quality of aluminum 
ore desired. 


One trouble with - silica com- 
pound is the thick, gelatinous nature 
of the solution that may have to be 
dealt with. The Laramie plant meets 
this difficulty by putting in molasses 
which, surprisingly, delays the for- 
mation of the silica gel. This step is 
considered a temporary stop-gap by 
Bureau of Mines officials. Better ways 
of handling the clay compounds are 
expected to be worked out as the new 
process becomes more stream-lined. 


Other processes worked on experi- 
mentally during World War II by 
both government and industrial lab- 
oratories used sulfuric or hydrochloric 
acids to extract aluminum from clay. 
Better separation from silica is ac- 
complished by acid processes, but 
corrosion of vats, pumps and pipes 
which handle the acid solutions pre- 
sents a more serious problem. Clay 
treated by the lime-soda process as 
used at Laramie is more like the 
material now in common use in mak- 
ing aluminum metal from bauxite. 


Energy changed to heat by brakes during the few seconds re- 
quired to stop a high-powered automobile from top speed is 
enough to heat a small home for half an hour in zero weather. 
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Ceramics Stand Up 
Under Extreme Heat 


> MaTERIALS must withstand extra 
ordinary temperatures, unusual cor- 
rosion and the battering of atomic 
radiation in order to be useful in 


atomic power developments. 


That unusual ceramic materials are 
finding a use in the Atomic Energy 
Commission program, was revealed 
in the Fourteenth Semiannual Re- 
port of the Commission. Many of 
these new materials with unusual 
properties are ceramics, in the same 
class as bricks, dinnerware and glass. 

From the time of the first atomic 
furnace or reactor some materials 
such as graphite, beryllium oxide and 
portland cement have been used both 
to moderate the power-giving chain 
fissioning of uranium or plutonium 
and to shield against the powerful 
radiations developed. 


Materials that have been rare here- 
tofore are being used in many cases. 
There is a large program underway 
for the production of zirconium and 
hafnium because of their usefulness 
in the Atomic Energy Commission 
program. Zirconium was until re- 
cently a little used and little known 
metal, yet the Atomic Energy Com- 
mission is going to buy 375 tons of 
this metal during the next five years 
at a cost of $13.46 per pound. Re- 
search is underway on zirconium as 
well as on titanium, vanadium, thor- 
ium and niobium as Atomic Energy 
Commission materials. 
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Rare but Tough Materials Needed 






At the Oak Ridge National Labora- 
tories combinations of ceramic ma- 
terials and metals, called cermets, are 
being studied intensively. There and 
at Argonne laboratories and Battelle 
Memorial Institute there are explora- 
tions into the properties of a number 
of oxides, nitrides, borides and car- 
bides for use in reactor construction. 


An attempt is being made to de- 
velop a new kind of stainless steel 
alloy that can be used under very cor- 
rosive conditions at high tempera- 
tures. There is already one stainless 
steel that is suitable for high pressures 
but not at high temperatures under 
corrosive conditions. There is another 
steel that stands up under severe cor- 
rosion but not at high pressures. An 
attempt is being made to develop a 
welding alloy that will have the best 
qualities of both of these stainless 
steels. 

One of the first successful methods 
for applying a ceramic coating to 
commercial nickel has been an- 
nounced by Oak Ridge National Lab- 
oratory, Oak Ridge, Tenn., operated 
by Union Carbide for the Atomic 
Energy Commission. Nickel is one of 
the refractory metals, possessing ex- 
cellent heat conducting characteristics, 
but it is limited in its use at high 
temperatures because of its poor re- 
sistance to oxidation. The new coat- 
ing process may permit the use of 
nickel in jet engines, gas turbines, 
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guided missiles, and other high-tem- 
perature devices. 

Scientists have learned to stabilize 
zirconium dioxide, a material whose 
crystals frequently change when at- 
tacked by heat. Changes in the crys- 
tals often cause a structural failure 
of the material. 

By using special additives, ceramic 
research scientists at the Air Force’s 
Wright Air Development Center 
have been able to produce zirconium 


“el 
Tot" | service 


Leen 


dioxide that can withstand heat up 
to 4,000 degrees Fahrenheit. 


This may make possible better com- 
bustion-chamber liners for ram jet 
and rocket engines, as well as better 
engine nozzles. These parts are sub- 
jected to searing heat in rocket and 
jet engines. The powder also may be 
used in turbine blading some day. The 
new stabilization process can be done 
at lower temperatures than _hereto- 
fore known. 
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Cobalt-60 Radiation Makes 
Infected Pork Safe 


Radiations May End Trichinosis 


> GaMMaA Rays from radioactive co- 
balt-60, now used to combat cancer, 
may become the means for ending 
human infections of dangerous tri- 
china worm parasites from infected 
pork products, two Michigan scien- 
tists have revealed. 

The often lethal parasites are con- 
tracted by humans from eating in- 
fected raw or undercooked pork. But 
exposure of meat to 20,000 roentgens 
of irradiation from cobalt-60 will 
prevent any larval trichina worms 
present from maturing. This keeps 
them from growing and reproducing 
in humans eating infected pork, and 
so human infection is prevented. 

Drs. H. J. Gomberg and S. E. 
Gould, working at the University of 
Michigan’s Memorial-Phoenix Pro- 
ject, Ann Arbor, reported these 
findings to scientists in the journal, 
Science. 

No specific cure for trichinosis is 
known, though the trichina parasite 
has been estimated to infect about 
18% of the entire United States popu- 
lation. Treatment is only sympto- 
matic and general. 

Until the discovery of irradiation 
as a means of controlling the parasites, 
thorough cooking or quick-freezing 
at very low temperatures was about 
the only sure means of preventing 
trichina infection from infected pork 
products. The U. S. Bureau of Ani- 
mal Industry requires all uncooked 
pork products to be stored for 20 days 
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at 15 degrees below zero Centigrade 
(zero degrees C. is freezing) to con- 
trol trichina worms. 

Without irradiation or quick-freez- 
ing, pork products should be cooked 
15 minutes for each pound of meat 
to insure freedom from the parasites. 


When infected meat is eaten, worm 
cysts in the meat are dissolved in di- 
gestive juices, and the worms are 
freed to mate. After mating, the male 
trichina worms die, but the females 
burrow into the intestinal tract where 
they give birth to from 1,000 to 10,000 
larval worms each in about six weeks’ 
time. 

The microscopic larvae get into the 
blood and lymph systems of the host, 
and are carried throughout the body. 
Later they enter tissue, especially 
the diaphragm and inner-rib muscles 
and muscles of the neck, larynx, 
tongue and eye. In the muscles they 
form cysts, and can become quite 
painful, even leading to death in 
some cases. 

The encysted worms can remain 
alive as long as 10 to 20 years in a 
muscle. The worm’s life cycle is 
completed when the muscle tissue is 
eaten by another animal, and the 
worms released by digestive juices. 

Control of the trichina worm is a 
major problem of public health. The 
common reservoir of the disease is 
the pig, which often gets the para- 
site from eating uncooked garbage 
containing infected meat particles. 
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National Academy of Sciences Committee 
Vindicates Bureau of Standards Tests 


Evaluation of Battery Additive Tests 


In its issue for April 1953, CHEM- 
istry brought its readers extracts from 
the then unavailable documents de- 
scribing tests on a product marketed 
under the name AD-X2 by Pioneers, 
Inc. of Oakland, Calif., for use as a 
battery additive. The sequence of 
events concerning the battery additive 
case included the unprecedented firing 
of the Director of the National Bureau 
of Standards by the Secretary of Com- 
merce, the Senate Small Business 
Committee hearings broken off after 
only half of the announced witne 
had been heard, the vigorous protests 
by leading scientific organizations of 
the country over the treatment of the 
Bureau of Standards Director, his 
subsequent reinstatement, the resigna- 


Foreword 
> Tue Task of this Committee is in 
part to try to determine what the facts 
may be regarding an essentially nat- 
ural phenomenon. The laws of nature 
may be subtle or obscure, but they 
cannot be altered by men or institu- 
tions. We do not deceive ourselves 
that we or our colleagues of the scien- 
tific community are infallible. The sci- 
entific world is constantly confronted 
with differences which need resolu- 
tion. These differences are usually 
minor, however, and are generally re- 
solved as a result of publication, open 
discussion, cooperation by the groups 
involved, and refinement of testing 
equipment and _ procedures. 
Unsound or illogical scientific work, 
once published, will not long survive 
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tion of Assistant Secretary of Com- 
merce Craig R. Sheaffer, and the re- 
quest by Secretary of Commerce Sin- 
clair Weeks to Dr. Detlev W. Bronk, 
President of the National Academy 
of Sciences, that he appoint a com- 
mittee to evaluate the battery testing 
work of the National Bureau of Stand- 
ards. The report of this committee of 
the National Academy of Sciences has 
been made public by Secretary Weeks. 
In the following extract from this re- 
port, the scientists who made it tell 
how they studied all the results of 
tests that have been made on AD-X2 
and their conclusions as to the ma- 
terial, the tests and the quality of the 
testing work done at the National 
Bureau of Standards. 


the fierce light of criticism to which it 
is subjected. It is therefore certain that 
in any event the problem which led to 
our assignment would ultimately have 
been resolved on the side of truth. We 
believe, however, that the technical 
and scientific data now available to us 
have enabled us to resolve the techni- 
cal aspects of this controversy. 
Assignment 

On May 4, 1953, the Secretary of 
Commerce requested the President of 
the National Academy of Sciences to 
appoint a committee to appraise the 
work of the National Bureau of Stan- 
dards on Battery AD-X2. The assign- 
ment of the President of the Academy 
to the chairman of this committee, 
dated July 1, 1953, reads in part as 
follows: “I would wish you and the 
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members of your Academy committee 
to consider the work of the Bureau of 
Standards relating to Battery AD-X2, 
to proceed as you think best .. . . It 
was my thought, however, that the 
committee would appraise the Bu- 
reau’s work and procedures in this 
regard but would not actually test the 
additive or supervise its testing unless 
that seemed to the Committee to be 
necessary and desirable.” 


Useful Controlled Tests 

> In our seARcH for data adequate to 
determine whether AD-X2 might pro- 
duce small but real effects on the be- 
havior of lead acid batteries, we found 
ourselves limited to the tests per- 
formed by Dr. R. S. Dean of the 
Chicago Development Company, by 
Dr. T. P. Dirkse of Calvin College, 
by the United States Testing Com- 
pany, and the work of the National 
Bureau of Standards since 1951, The 
Ordnance Corps tests on new bat- 


teries were indicative but not defi 
nitive. 
The United States Testing Com 


pany reported some effects of AD-X2 
which might have indicated that it 
had merit. The reports of the other 
controlled tests concluded that there 
was no significant difference between 
batteries treated with AD-X2 and 
their untreated controls and after care- 
ful analysis we agree that the data in 
these reports do not show statistically 
significant differences. We therefore 
studied the data of the U. S. Testing 

Company more thoroughly through 

its cooperation and that of Pioneers, 
» for whom the work was done. 

The data on this test were obtained 
from twenty-one rebuilt and ten new 
batteries which had been purchased 
more than a year before completion 
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of the tests reported in January 1953. 
We found no statistically significant 
differences between the treated and 
untreated groups in the tests of the 
rebuilt batteries. Two statistically sig- 
nificant effects were found in the tests 
with the shelf-sulfated new batteries 
which had been treated several months 
before the test in question took place: 
(a) the treated batteries appeared to 
increase in temperature less than the 
untreated batteries during an 8-hour 
partial charge at 5 amperes starting 
from an essentially discharged state, 
and (b) on the subsequent discharge 
the treated batteries produced more 
minutes of discharge at 100 amperes 
“— to a potential of 3 volts. 

With regard to the temperature 
effect, however, our examination of 
the hourly data showed that the sta- 
tistical significance of the difference 
depends almost entirely on unusually 
large differences recorded at the noon 
hour during the experiment. In fact 
the data show some of the batteries 
actually to have cooled while being 
charged. We cannot explain such 
anomalous behavior but it seems prob- 
able that this effect in the middle of 
the charging period was caused by 
some change in the experimental en- 
vironment or procedure. 


The longer discharge reported for 
the treated batteries was a statistically 
significant effect, but this is in accord- 
ance with what the experience of the 
Bureau of Standards would lead us to 
expect and conforms to the behavior 
of sodium and magnesium sulfates. 
The effect is of no practical import 
and in the more extensive experiment 
of the Bureau the effect disappeared 
on subsequent charging cycles. We 
will discuss this effect in more detail 
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below when we consider the relevance 
of the evidence to the claims for AD- 
X2. 

We would like to comment here 
that it is important to distinguish 
clearly between the statistical signif- 
cance and the practical significance of 
differences which may be observed in 
testing. A statistically significant dif- 
ference means merely a difference 
which appears too often to be account- 
ed for by chance alone. A statistically 
significant difference might be too 
small to have practical significance or 
it might be obviously irrelevant to the 
property being tested. For example, 
when AD-X2 is added to the electro- 
lyte of a battery the effect is always 
an increase in specific gravity, but 
this difference which has the greatest 
possible “significance” in the technical 
usage of statistical analysis has no 
practical significance whatever. 

Thus we find the three reasonably 
well-designed controlled tests carried 
out with the cooperation of Pioneers 
or under its auspices and involving 60 
batteries or about 180 cells show (with 
the unimportant exception noted above 
in the U.S. Testing Company report) 
no statistically significant differences 
between batteries or cells treated with 
AD-X2 and the untreated controls. 
None of these tests was ideal and with 
these data alone, we would have hesi- 
tated to reach a conclusion regarding 
the merits of AD-X2. The work of 
the Bureau of Standards, however, 
provides additional data sufficient in 
our opinion for conclusive findings. 
This information was obtained from 
tests with 162 cells and 32 batteries 
carried out since 1951. 

Here we must comment again on 
the importance of careful design in 
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assuring that tests of complex and 
variable items such as lead ‘acid stor- 
age batteries yield useful information, 
It is especially important, if relatively 
small effects are being studied, that 
the tests be carefully planned in order 
that the results may be amenable to 
valid statistical analysis. 


It is difficult to determine the condi- 
tion of cells at the start of tests espe- 
cially where perniciously sulfated cells 
are being tested and, therefore, it is 
quite possible that a treated cell 
may be paired with an untreated con- 
trol cell which is very much worse or 
very much better. The final result of 
such a test would leave doubt whether 
the differences were caused by the 
treatment or the original condition of 
the cells. To avoid such a result, a 
well-designed controlled test should 
include two important points: First, 
an effort should be made to select pairs 
of cells for comparison with as nearly 
identical characteristics as possible and, 
second, every effort should be made to 
avoid conscious or unconscious bias in 
the assignment of units to the treated 
and untreated groups. A useful means 
for doing this is to determine which 
cells will be treated by selecting them 
at random with the aid of flipping a 
coin or a table of random numbers. 
In the June 1952 test by the Bureau of 
Standards, carried out substantially ac- 
cording to procedures established by 
Pioneers, the cells to be treated were 
selected at random and coded in such 
a way that no one participating in the 
tests knew which had been treated. 
Pioneers opposed obtaining any data 
on the condition of the cells before 
treatment, thus making it impossible 
to compare cells of like characteristics, 
but the size of the test and the ran- 


CHEMISTRY 








x and 
1d stor- 
ation. 
atively 
1, that 
| order 
ible to 


condi- 

S espe- 

-d cells 

e, it is 

-d cell 
-d con- 
orse or 

‘sult of 
vyhether 
by the 
ition of 
sult, a 
should 

First, 

ct pairs 
; nearly 
dle and, 
nade to 
bias in 

treated 

| means 
» which 
ig them 
pping a 
umbers. 
ireau of 
‘tally ac- 
shed by 
ed were 
in such 
g in the 
treated. 
ny data 
s before 
1possible 
teristics, 
the ran- 


{EMISTRY 


domization employed minimized this 
disadvantage. 
Relevance of the Evidence 

The claim for AD-X2 which is pre- 
sumably of greatest interest to the user 
is that it doubles the life expectancy of 
the battery. This is embodied in 
claims #2 and #3 of August 23, 1953, as 
given quantitative effect by Mr. Rit- 
chie’s testimony before the Senate 
Small Business Committee. 

We know of no controlled tests in 
which a group of batteries has been 
operated under normal use conditions 
until all had failed, after which the 
average life of the treated and un- 
treated groups could be compared. 
That part of the field test by the Ord- 
nance Corps which involved 100 new 
batteries, half of which were treated 
with AD-X2, approached such a life 
test, but because it was terminated 
after six months, the results cannot be 
given much weight. Four of the 50 
treated batteries failed and one of the 
50 untreated batteries failed. 


We note Mr. Ritchie’s statement 
that he and Dr. Randall discovered 
the present formula of AD-X2 in 
October 1947 and recognized its effec- 
tiveness in a test involving a few cells 
in which the effect was noticed over- 
night. This was described in the hear- 
ings of the Senate Small Business 
Committee, but it appears in more de- 
tail in a book Mr. Ritchie had pre- 
pared for publication, a typescript 
copy of which he provided the Com- 
mittee. In another document written 
on the claims for “Protecto-Charge” 
June 9, 1947 by Mr. Ritchie (Appendix 
X), he stated that “the above claims 
can be proved by either laboratory or 
tugged field operating tests.” Such a 
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laboratory test was devised by Mr. 
Randall and forwarded to the National 
Bureau of Standards on June 25, 1948. 
We have discussed Dr. Randall’s own 
report of such a test above, and elimi- 
nated it because it involved too few 
cells and because a mechanical fault 
was found in the control cell when it 
was inspected. 


The Bureau of Standards, however, 
performed the Randall Bench Test on 
18 discarded automobile batteries. 
This test is described on Page 3.43 of 
Appendix II. It showed no statistic- 
ally significant difference between the 
27 treated and 27 untreated cells. 
What slight difference there was, had 
it been statistically significant, would 
have favored the untreated cells. 


The same test was repeated on six 
new batteries except that a very severe 
overcharge period prescribed by Dr. 
Randall was eliminated. Here again 
no statistically significant difference 
between treated and untreated cells 
was found. 


We have already commented on 
the performance of treated and un- 
treated batteries immediately after 
standing idle several months as tested 
by the U.S. Testing Company and the 
National Bureau of Standards. The 
Bureau, which left its batteries un- 
charged for eight months, found no 
statistically significant difference in 
the loss of capacity of the treated and 
untreated units. How little difference 
there was between the capacities of the 
treated and untreated batteries may be 
seen from the data on Page 3.29 of 
Appendix II, which show the grand 
total watt-hours delivered on seven 
charge-discharge cycles to have been 
7,467.94 for the treated units and 
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7,456.54 for the untreated units. This 
difference is obviously insignificant. 


Claim 4 concerns the effect of AD- 
X2 on the internal resistance of the 
battery. This can be accurately deter- 
mined in the laboratory. The National 
Bureau of Standards finds that when 
AD-X2 is added to solutions of sul- 
furic acid corresponding to the elec- 
trolyte of the normal automobile bat- 
tery, it increases its resistance by a 
small amount. The Bureau’s tests, 
moreover, indicated that AD-X2 treat- 
ed cells reproducibly provided less en- 
ergy output at high rates of discharge. 
This effect was observed in both old 
and new cells. The practical impor- 
tance of this detrimental effect is nil, 
but in certainly argues against any 
beneficial effect of AD-X2 resulting 
from a net decrease in the internal re- 
sistance of lead acid batteries under 
use conditions. 

A more direct study of the effect of 
AD-X2 on internal resistance was 
made on 15 batteries stored in fluctu- 
ating temperatures to determine 
whether AD-X2 changed the lead sul- 
fate under these conditions to “per- 
nicious sulfation.” Some of these bat- 
teries were charged and others were 
discharged before storage began. At 
no time during 207 days of this test 
was the average internal resistance of 
the treated cells significantly different 
from that of the untreated cells. 


Claim 5 has to do with the decrease 
of mud in the bottom of a battery 
after adding AD-X2. We find no evi- 
dence of a convincing nature which 
would lead us to believe that the 
quantity of mud is reduced by AD-X2. 
This effect was studied by the US. 


Testing Company and its results do 
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not show a difference between treated 
and untreated cells which is statistic- 
ally significant. This result agrees 
with the conclusions of the Bureau of 
Standards. Here we wish to comment 
on the cases which have been ob- 
served in which the mud appears to 
diminish in amount. It is quite pos- 
sible for large changes in apparent 
volume of the mud to occur as a re- 
sult of settling. Such an apparent 
change in volume indicates neither 
that the mud had dissolved nor that it 
has been redeposited on the plates. 
The first claim cited above: “Re- 
duces the harmful effects of sulfation” 
is very general and in commenting on 
it we will note briefly the many fac- 
tors in the lead acid battery which 
have been studied by the Bureau of 
Standards in an effort to discover ad- 
vantageous effects of AD-X2. 


Very accurate measurements have 
been made of the solubility of lead 
sulfate in various concentrations of 
battery electrolyte with and without 
AD-X2 present. There is almost no 
difference and the slight difference 
found is negligible compared with the 
solubility changes resulting from vari- 
ations in the gravity of the electrolyte 
during normal operation of the bat- 
tery. 


Measurements have also been made 
to determine whether lead sulfate 
might be reduced electrochemically 
during charge more rapidly in the 
presence of AD-X2 than in pure elec- 
trolyte. It is not. In fact, at low spe- 
cific gravities (corresponding to a 
nearly discharged battery), the effect 
of AD-X2 is to decrease the rate of 
conversion by a slight but measurable 
amount, 
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A number of other factors have 
been studied such as effect of AD-X2 
on viscosity of electrolytes, cell volt- 
ages and plate potentials during dis- 
charge in various electrolytes, dis- 
charge processes at various rates and 
for electrolytes of various specific grav- 
ities, etc. Several of these effects were 
also studied with mixtures of sodium 
sulfate and magnesium sulfate corre- 
sponding to AD-X2 and in no case 
was the behavior of a corresponding 
mixture of these salts different from 
that of AD-X2. In all cases the effects 
observed corresponded to well-known 
laws of physical chemistry. We saw 
nothing mysterious nor remarkable in 
the behavior of either AD-X2 or sodi- 
um and magnesium sulfates. For ex- 
ample, at low specific gravities of elec- 
trolyte the addition of AD-X2 extends 
the discharge time substantially, but 
the sodium and magnesium salts be- 
have exactly the same way, simply 
because they provide more sulfate 
ions to participate in the chemical re- 
actions. At higher concentrations of 
electrolyte, the sulfuric acid itself pro- 
vides an excess of sulfate ion and this 
effect of the salts disappears. Lest it be 
thought that this shows a practical 
advantage for the additives, we hasten 
to add that the presence of the sulfate 
ion at low specific gravities decreases 
the charging efficiency. Thus, while a 
treated cell could discharge longer 
than an untreated cell at low specific 
gravities assuming both cells started 
with the same charge, if it had been 
treated before charging, the treated 
cell would receive less charge than the 
untreated cell because of the effect of 
sulfate salts on charging efficiency. 
The data reported by the Bureau on 
Page 3.29 of Appendix II under date 
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of March 5, 1952 shows this effect 
clearly, the total watt-hours discharge 
for the treated units on the first cycle 
after storage being about 15 per cent 
greater than for the untreated units. 
The corresponding data from the U.S. 
Testing Company showed the mean 
discharge times for the treated bat- 
teries to be about 40 per cent longer 
than for the untreated batteries. If 
watt-hours could have been computed, 
the difference would probably have 
been less. We must emphasize the 
triviality of this effect and the fact 
that it is completely accounted for by 
the sodium and magnesium sulfates in 
AD-X2. The effect is seen only under 
very special conditions: The batteries 
must have been almost completely 
discharged at the outset, and they 
must have been given only a partial 
charge. The effect disappears on later 
cycles as can be seen on Page 3.29 of 
Appendix II. The Bureau's experi- 
ment would lead us to expect that if 
the U.S. Testing Company had com- 
pletely charged the batteries or had 
repeated the charge-discharge cycle 
more than once, the difference noted 
would have disappeared. 

Another example of a real effect 
which is completely explained by the 
sodium and magnesium sulfates in 
AD-X2 is the lowering of the dis- 
charge voltage at high discharge rates 
and at cell voltages above 1.0 volt in 
batteries treated with AD-X2. This 
deleterious effect which is caused by 
the higher resistance and viscosity of 
electrolyte to which AD-X2 has been 
added is so small as to be unnotice- 
able in any but the most careful and 
elaborately controlled laboratory ex- 
periments. 

We have seen reports of nearly a 
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dozen chemical and physical analyses 
of AD-X2 or its predecessors with 
which Pioneers have been connected. 
The earliest of these, which we are 
confident involved AD-X2, was re- 
ported by the Squire Signal Labora- 
tory on material supplied early in 
1948. It showed 48.5 per cent sodium 
sulfate, 42.5 magnesium sulfate and 
8.6 per cent water of hydration. The 
remainder was presumably insoluble 
material. Later analyses vary above 
and below these figures somewhat 
and we note that the analyses change 
significantly from time to time. The 
matter of the composition of AD-X2 
is somewhat irrelevant to our discus- 
sion since we have found no unusual 
effects which could not be explained 
by the assumption that it consists of a 
simple mixture of sodium and mag- 
nesium sulfates. 


Summary of Finding on AD-X2 


We find no data obtained from any 
well-designed scientific experiment 
which is inconsistent with the hypo- 
thesis that AD-X2 behaves like a cor- 
responding mixture of sodium and 
magnesium sulfates, and is substan- 
tially neutral in its effect upon a lead 
acid storage battery. These experi- 
ments included a total of over 400 
cells, a substantial number of which 
were selected or approved for tests by 
Pioneers. Limited information on field 
performance was provided by an ad- 
ditional 300 cells. 


Conclusion on AD-X2 

We conclude that the relevant data 
now available to us regarding the 
effects of AD-X2 are adequate to sup- 
port the position of the National 
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Bureau of Standards that the material 
is without merit. 


Regarding Further Tests 

We were impressed with the fact 
that although this additive has been 
available for six years, no tests have 
come to our attention which have, 
under proper controlled conditions, 
shown advantages for AD-X2. The 
four main tests on which we felt we 
must rely for relevant evidence were 
all conducted either for Mr. Ritchie 
or in accordance with procedures 
which he thought should show the 
merits of AD-X2. 


We recommend that no additional 
tests on the merit of AD-X2 be under- 
taken by this Committee or under its 
supervision. We could not propose 
new tests which would do more than 
reinforce the very considerable reliabil- 
ity of the conclusion we have drawn 
from the information now available, 
and to make a substantial improve- 
ment even in this regard would re- 
quire elaborate tests involving hun 
dreds of cells and extending over a 
period of years. 


Finding on N.B.S. Competency 

To assist in appraising the quality 
of the work of the Bureau of Stan- 
dards in the field of lead acid storage 
battery testing, we obtained brief biog- 
raphies of scientists and engineers in 
the Electrochemical Section and in the 
Statistical Engineering Laboratory. 
We also obtained biographies of some 
scientists and engineers in other sec- 
tions of the Bureau because they have 
been called upon for assistance in bat- 
tery testing. We explored the past 
work of the Bureau in the battery field 
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and noted that many important con- 
tributions had been made over the 
years. We made a study of the Bur- 
eau’s work in testing battery additives. 
We were apprised of the cooperative 
activities of the Bureau with other 
laboratories, both in the United States 
and in other countries. We visited the 
laboratories of the Electrochemical 
Section and found them well equip- 
ped. We noted the efficient manner in 
which the Statistical Engineering Lab- 
oratory cooperates with the Electro- 
chemical Section, both in the design 
and in the interpretation of experi- 
ments. We have made a special study 
of the Bureau’s work in connection 
with tests and researches on sodium 
and magnesium sulfates and on 


AD-X2. 


These studies indicated to us that 
the Bureau staff was very competent 
but we examined carefully the sug- 
gestions of others that the Bureau was 
incompetent. These suggestions are 
mainly covered by seven “complaints” 
and the interpretation that the M.LT. 
tests disprove the conclusions of the 
Bureau on AD-X2. We wish briefly 


to discuss these. 


A. Complaints 


Complaint 1. The Bureau’s tests 
prior to January 1952 were insufficient 
to support the conclusions regarding 
the merits of AD-X2. 


Answer. We cannot say exactly 
how much testing is sufficient. The 
tests do appear to be meager. Dr. 
Randall’s statements, however, regard- 
ing the composition of AD-X2 and 
the Bureau’s long experience with 
sodium and magnesium sulfates would 
not have led it to expect AD-X2 to be 
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an exception. Also, if the Bureau was 
looking for effects of great magnitude, 
extensive tests would not be required. 
As evidence has accumulated, the con- 
clusions of the Bureau’s earlier tests 
have been substantiated. In view of 
the skill and long experience of the 
Bureau organization, definitive results 
should be produced with a minimum 
of testing. 


Complaint 2. The Bureau discrimi- 
nated against AD-X2 by distributing 
or making possible the distribution of 
Circular 504. 

Answer. If AD-X2 was no different 
from comparable mixtures of sodium 
and magnesium sulfates, there was no 
reason why it should have been ex- 
cepted. 


Complaint 3. In reporting the re- 
sults of the Ordnance Corps field tests 
on Page 28 of Circular 504, the Bureau 
was not justified in considering the 
untreated new batteries as controls for 
the 100 o!d batteries. 


Answer. This complaint is valid. 


Complaint 4. The batteries used in 
the Bureau tests described in Circular 
504 were in a mechanically unsound 
condition because of a very high de- 
gree of overcharging and, therefore, 
do not represent a fair test under the 
conditions prescribed in Pioneers’ 


claim for AD-X2. 


Answer. We have been informed 
that the charging was stopped as soon 
as the rate of gassing showed a rapid 
increase and, therefore, it appears that 
the batteries were not overcharged. 
When the Bureau gave treated and 
untreated batteries the enormous over- 
charge prescribed in the Randall 
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Bench Test, no effect was observed 
which would support the contention 
that an overcharge would have invali- 


dated the tests reported in Circular 
504. 


Complaint 5. The merits of AD-X2 
cannot be shown in laboratory tests. 


We believe that if the 
benefits were as claimed, laboratory 
tests would reveal them. 


Answer. 


Complaint 6. The June 1952 tests 
were not conducted exactly in accord- 
ance with the wishes of the manufac- 
turer and, therefore, are without value. 


Answer. The criticisms of the tests 
do not relate to major items. It is our 
opinion that the changes made im- 
proved the design of the tests. 


Complaint 7. Certain of the person- 
nel of the National Bureau of Stan- 
dards were not objective and ap- 
proached the AD-X2 tests with biased 
minds. 


Answer. We found no evidence of 
this but ample evidence of healthy 
objectivity. Insofar as the contact be- 
tween the Bureau personnel and “out- 
siders” in the field of lead acid bat- 
teries is concerned, we found the 
relationships to be essentially those 
which could be expected among peo- 
ple having confidence in one another, 
with the common objective of arriving 
more nearly at the truth. 


B. The M.I.T. Report 


It has been said that there is a con- 
troversy between the Bureau of Stan- 
dards and the Massachusetts Institute 
of Technology. This impression arose, 
not because there is a controversy of 
any importance, but because of the in- 
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terpretation put on the M.I.T. report 
by a consultant of the Small Business 
Committee of the United States Senate 
and the publicity relating to this inter- 
pretation. This interpretation was that 
the “results” in the M.I.T. report 
“give complete support to the claims 
of the manufacturer” (of AD-X2). 
We have dealt with this interpretation 
earlier but here we wish only to con- 
sider the M.I.T. report with reference 
to any bearing it may have on the 
competency of the Bureau. 

If certain of the “results” (and more 
particularly (a) ), in the M.I.T. report 
are correct, then there is an inconsist- 
ency not only between the M.I.T. re 
port and the Bureau's reports, but also 
between the M.I.T. report on the one 
hand and, on the other, the Dean re- 
port, the Dirkse report and the US. 
Testing Company data. 


We believe that we know the source 
of this inconsistency. The M.I.T. tests 
were not well designed for old bat- 
teries differing markedly in the char- 
acteristics of the cells. We believe it is 
possible to deduce from the data in 
the report that in the majority of the 
cell pairings it happened that the bet- 
ter cells were treated with AD-X2 and 
that these same cells, which were in- 
itially in better condition, were the 
ones which showed up to better ad- 
vantage in the tests. In certain of the 
cell selections where pre-tests were 
made, the treated and untreated cells 
had somewhat the same characteristics 
and the results showed no advantage 
for AD-X2. Had all the cell pairings 
been selected in this way, we believe 
the results of Dr. Weber’s tests would 
have been consistent with those of the 
Sureau of Standards. 
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By far the most important result in 
the report is (a) which reads as fol- 
lows: 

“(a) Among the cells in any chosen 
battery, all cells in such battery having 
been subjected to the same previous 
history, except for treatment with AD- 
X2, treated cells showed larger capaci- 
ties than did untreated cells, both be- 
ing subjected to the same conditions 
of discharge.” 

If our conclusion is correct that the 
cell pairings favored AD-X2, the valid- 
ity of result (a) is in doubt. With ref- 
erence to result (6) on sediment, in 
other tests no difference between treat- 
ed and untreated cells was observed. 
There is no disagreement on result 
(c) regarding bubble size. Result (d) 
on plate appearance is not correlated 
with battery performance. Result (e) 
on loss of liquid would be influenced 
by the cell selection. Result (f) on 
temperature change concerns differen- 
ces of small magnitudes which do not 
uniformly favor the treated cells and 
which also may be influenced by the 
cell selection. Result (g) on hydrome- 
ter readings, besides not being corre- 
lated with battery performance, has 
not been observed by other testing 
groups. Result (A) is valid only for 
very dilute electrolytes. 

We are of the opinion, therefore, 
that the M.I.T. report casts no adverse 
reflections on the quality of the work 
of the Bureau of Standards on AD-X2. 


Conclusions Regarding N.B.S. 
We conclude from our studies and 
investigations that the quality of the 
work of the National Bureau of Stan- 
dards in the field of lead acid storage 
battery testing is excellent. This state- 
ment is made without reservations. 
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Our opinion is that the quality of 
the work of the Bureau in this field is 
better now than at any time in the 
past. This is partly because of the 
closer cooperation of the Bureau’s Sta- 
tistical Engineering Laboratory with 
the Electrochemical Section in the de- 
sign and in the interpretation of bat- 
tery tests. 


Respectfully submitted: 
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> AN ENGINEERING problem of the future was tackled by Lamar Betz for his 
science exhibit in the Lehigh Valley Science Fair, shown as a finalist at the 
Second National Science Fair in St. Louis, Mo. 
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> BLoop typinc and the determination of the Rh factor formed the subject of 
the exhibit shown at the Second National Science Fair in St. Louis, Mo., by 
Mary Elizabeth Wray of Martinsville, Va. 


National Science Fair Projects 


?Tuere ts a place for both practical 
skill and soaring imagination in the 
thoice of Science Fair projects which 
boys and girls of high school age can 
Work on. They design exhibits and 
build models to show the work that 
interests them. 

Mary Elizabeth Wray showed at 
the National Science Fair the methods 
of making blood tests. This is the line 
of work she hopes to take up. She 
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already has a good start in her experi- 
ence in determining blood types, in- 
cluding the Rh factor. The results of 
the experimental work she has done 
made up her exhibit. 

Lamar Betz made up a demonstra- 
tion explaining why no one has yet 
made the trip to the moon. Whether 
he goes on to build interstellar craft or 
not, he has learned a lot about rocket 
design while building his model. 





Studying the Factors 
That Make Cold Light 


Chemiluminescence 


by Ever WasserMan 9th STS 


> Since the dawn of time, man has 
attempted to obtain light with the 
least possible amount of heat. For his 
inspiration he has turned to the “cold 
light” produced by certain luminous 
organisms. Science has found that 
closely related to this bioluminescence 
is the chemiluminescence of certain 
organic compounds. Although these 
materials are of no commercial im- 
portance at the present time due to 
their extreme cost,' and the lack of 
control of the light once the reaction 
has been started, their reactions are 
very interesting. Luminol (I), also 
known as 3-aminophthalhydrazide 
and 5-amino-2,3-dihydro-1,4-phthala- 
zinedione, is one of the most actively 
chemiluminescent substances, and 
consequently has been the subject of 
more investigation than any other or- 
ganic chemical possessing this proper- 
ty. 

The first detailed experimentation 
was performed by Albrecht? who ex- 
amined luminol and its 5-acetyl de- 


NH2 _ 
c 


rivative. His results contain the fol- 
lowing points: 

(1) Luminol does not luminesce on 
oxidation in acid or neutral solution, 

(2) Permanganates, ferricyanides, 
hypochlorites, and hydrogen peroxide 
may be used as oxidizing agents. 

(3) With the first three of these 
oxidizing agents, the glow is of short 
duration, while with hydrogen perox- 
ide a sustained weak luminescence is 
produced. The intensity of the light 
produced with this last oxidizing 
agent may be increased by various 
catalysts which decompose the per- 
oxide. 

Harvey*® noticed that electrolysis of 
an alkaline solution of luminol pro- 
duced luminescence at the anode, and 
that treatment with ozone also in- 
duced a glow. Huntress, Stanley, and 
Parker? observed that the addition of 
free alkali permits the emission of a 
much brighter glow. Drew and co- 
workers have investigated the effect 
of substitution of the luminol mole- 
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» A pEEP-sHow for seeing fluorescent and chemiluminescent exhibits in the dark 
was built by Edel Wasserman of the Brooklyn Technical High School to house 
his Science Talent Search project. He experimented with several materials 
which might produce luminescence by chemical reaction, and devised his own 


method of measuring the light emitted. 


cule on the luminescence,” the reac- 
tions that lead to the formation of 
luminol and its derivatives,® and the 
reaction of hydrogen peroxide with 
the hydrazides.‘ They found that cer- 
tain ortho-para directing groups in- 
creased the emission of light, especia!- 
ly if substituted in the 5 and 8 posi- 
tions, while meta directing groups de 
ceased the luminescence. They have 
aso isolated the peroxide of the 
sodium salt of 3-aminophthalhydra- 
tide and have shown it to be an inter- 
mediate in the chemiluminescent re- 
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ation. Supported by experimental evi- 


dence, they believe that a dilactimic 
ion (II) is essential for chemilum 
inescence. Gleu and Pfannstiel® have 
found that N-aminophthalimide, 
(III), an isomer of 
chemiluminescent. 


luminol, is not 





‘The cost of the light emitted by lum- 
inol is estimated to be almost 25,000,000 
times that of an incandescent light bulb. 

?Z. physik. Chem., 1928, 136, pp. 321-30. 

J. Physic. Chem., 1929, 33, pp. 1456-9 

‘J. Am. Chem. Soc., 1934, 56, pp. 241-2. 

*J. Chem. Scc., 1937, p. 26 and p. 536 
and p. 1841. 

*TIbid., 1937, pp. 16-26. 

7 Ibid., 1938, pp. 791-3. 

‘J. Prakt. Chem., 1936, 146, pp. 137-50. 

* Trans. Faraday Soc. 1939, pp. 210-16. 
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My experimentation was divided 


into four parts. 

(1) The determination of the ratio 
of alkali to luminol needed to obtain 
maximum brightness. 


(2) The determination of relative 
combining proportions of sodium hy- 
droxide and luminol. 


(3) The determination of whether 
or not an alkaline solution is neces- 
sary for luminescence. 


(4) The determination if a hydrox- 
ide of a heavy metal, or an organic 
quaternary ammonium hydroxide can 
be used as a source of hydroxyl ions 
for luminescence. 

The first portion of the experimen- 
tation was conducted with potassium 
ferricyanide as the oxidizing agent. 
The luminol solution was prepared 
by dissolving one one-hundredth mole 
of sodium hydroxide in one liter of 


water and then adding one one-hun- 


dredth mole of 3-aminophthalhydra- 
zide. The quantity of luminol, potas- 
sium ferricyanide, and the total 
volume of all the materials was kept 
constant, while the concentration of 
alkali was varied. This author had 
originally intended to measure the 
light with a photographer’s light 
meter, but the instrument proved to 
be too insensitive. As the light given 
off was of a blue-white color, I knew 
that it would be able to register on 
photographic film. I decided to expose 
Kodak Verichrome film at a standard 
distance from the reactants for fifteen 
minutes and upon development to 
measure the transmissibility of the 
film by using the light meter and 

strong source of light. Since a greater 
exposure to the light emitted by the 
reaction would produce more silver 
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grains, a low transmissibility of the 
film and a correspondingly low read- 
ing on the meter would indicate a 
large amount of light was emitted by 
the reaction. Unexposed film would 
not transmit 100% of the light as the 
base is not perfectly transparent. As a 
result of this the meter was set to 
read “103” when there was no film 
between it and the light, and all read- 
ings were based on a maximum of 

“10.” The quantities of chemicals used 
and the results of the tests of the trans- 
missibility of the films are shown in 
the following table. 

Although the readings obtained for 
the last column were rounded off to 
the nearest quarter of a unit, it can 
be seen that the greatest amount of 
light was produced in “U” where 
there were approximately 100 mole 
cules of sodium hydroxide to one of 
luminol. The longest duration was in 
“H.” In this case the luminescence 
was continually produced for over 
seven hours, though at the end of this 
time, the glow was extremely faint. 
The shortest persistence of light oc- 
curred in “II” where luminescence 
was present for no longer than ten 
seconds. I hoped that the next part of 
the work would explain the large de- 
crease in emitted light between “U” 
and “V” and the smaller changes that 
existed throughout the experiment. 
This author believes that the general 
rise and fall of the amount of light 
produced can be explained by the 
possibility that the sodium hydroxide 
up to a concentration of about one 
hundred times the concentration of 
luminol will tend to result in a greater 
concentration of the di-sodium salt. 
This salt ionizes to form the dilactimic 
ion (II) but as the concentration of 
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Effect of Chemiluminescence of 
Varying the Concentration of Sodium Hydroxide 


*ml. of *ml. of ml. of 
Potassium Sodium M Sodium Transmissi- 
Ferricyanide Luminol 100 Hydroxide ml. of bility of 
Test Solution Solution Solution Water Film 
A 5 5 9 40 10 (no light) 
B 5 5 5 35 93 
Cc 5 5 10 30 8} 
D 5 5 15 25 73 
E 5 5 20 20 63 
F 5 5 25 15 6 
G 5 5 30 10 63 
H 5 5 25 5 6} 
I 5 5 40 0 63 
ml. of 
M Sodium 
10 Hydroxide 
J 5 5 45 35.5 6} 
K 5 5 5 <§ 6} 
L 5 5 7.5 32.5 53 
M 5 5 10 30 53 
N 5 5 15 25 54 
Oo 5 5 20 20 5 
P 5 5 25 15 5 
Q 5 5 30 10 43 
R 5 5 35 5 43 
S 5 5 40 0 43 
ml. of 
M Sodium 
1 Hyroxide 
7 5 5 4.5 35.5 43 
U 5 5 5 35 43 
Vv 5 5 75 32.5 63 
Ww 5 5 10 30 63 
xX 5 5 15 25 7 
Y 5 5 20 20 63 
Z 5 5 25 15 63 
AA 5 5 30 10 7 
BB 5 5 35 5 73 
ce 5 5 40 0 73 
ml. of 
10M Sodium 
Hydroxide 
DD 5 5 4.5 35.5 73 
EE 5 5 5 35 73 
FF 5 5 7.5 32.5 73 
GG ) 5 10 30 8) 
HH 5 5 15 25 8} 
II 5 5 20 20 9 


* These solutions are both one one-hundredth molar 
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sodium hydroxide increases stil] 
further, the Common Ion Effect comes 
into play and reduces the quantity of 
the dilactimic ion in the solution thus 
reducing the amount of light emitted. 
This hypothesis should either be sup- 
ported or opposed by the results to be 
obtained in the next part. 

I proceeded with step “2” in the 
experimentation. Sufficient standard- 
ized sodium hydroxide solution was 
added to powdered luminol, which 
had been weighed out to the nearest 
tenth of a milligram, to have the ratio 
of molecules of sodium hydroxide to 
those of luminol equal unity. The pH 
of the resulting solution was then de- 
termined by colorimetric methods and 
was found to be 9.2 This shows that 
almost 100% of the sodium hydroxide 
had combined with the luminol, prob- 
ably to form the mono-sodium salt 
(IV). Sodium hydroxide solution was 
again added, this time in order to 
have two molecules of sodium hy- 
droxide to one of luminol. The pH 
after this second addition was 11.0, 
which shows that almost 97% of the 
sodium hydroxide of the second addi- 
tion had combined with the luminol, 
probably to form the di-sodium salt 


(V). 
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I was unable to determine the pH 
of solutions to which additional so- 
dium hydroxide had been added, as 
the colorimetric slide comparator had 
no indicators which could react to a 
pH greater than 11.6, and all subse- 
quent determinations gave this result. 
This author hopes to be able to con- 
tinue this study with the use of a 
Beckman pH meter which has a range 
up to pH 14. 


From parts “1” and “2” it seems 
that the mono-sodium salt has little 
or no function in the chemilumines- 
cent reaction. I conclude this because 
“A” in which no light was emitted 
probably contained only the mono- 
sodium salt. Part “2” showed that the 
addition of only one molecule of 
sodium hydroxide to one of luminol 
probably resulted in the formation of 
this salt. The di-sodium salt, accord- 
ing to the second part, existed in all 
the other reactions, and is thus prob- 
ably responsible for the luminescence. 
However, since the di-sodium form is 
apparently formed in very high yield 
on addition of only two molecules of 
sodium hydroxide, and since the small 
concentration of sodium hydroxide 
would permit greater ionization of 
the disodium salt, the need for the 
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great excess of sodium hydroxide in 
“U” is not at first evident. It happens 
that when potassium ferricyanide acts 
as an oxidizing agent, it reacts with 
some of the alkali in solution. But 
this amount is small in comparison 
with the 100 to | ratio in “U.” Drew? 
stated that in cases where the oxidiz- 
ing agent is not hydrogen peroxide, 
hydrogen peroxide is formed and this 
then reacts with the hydrazide. If this 
is true, then the hydrogen peroxide 
might not only form a peroxide bridge 
between the 1 and 4 carbon atoms, 
which has been suggested by Drew, 
but might also remove the hydrogen 
atoms attached to the 2 and 3 nitro- 
gen atoms. As hydrogen peroxide acts 
best as an oxidizing agent in an alka- 
line solution, this may be the reason 
for the large amount of sodium hy- 
droxide needed to obtain maximum 
luminescence. Under these conditions 
an ion (as VI) would be produced 
and this would decompose to form 
the dilactimic ion and a peroxide radi- 
cal. It has been found that very little 
of the hydrazide is decomposed in the 
luminescent reaction and Drew 
stated,® “The energy of the whole 
process would be that of the change 
2H202 > 2H2O + On,” and “That, 
under ideal conditions, decomposition 
could be avoided and that the lum- 
inescence mechanism does not involve 
the destruction but the regeneration of 
the hydrazide.” 


In order to find out if the alkaline 
solution is necessary for luminescence, 
I attempted to obtain the di-sodium 
salt in an acid solution. After various 
attempts failed when the luminol 
precipitated out after an acid had been 
added, I decided to make use of an 
inorganic sodium acid salt. Sodium 
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bisulfate solution was added to a solu- 
tion of the di-sodium salt until a pH 
of about | was obtained. No precipi- 
tate was formed. Then hydrogen 
peroxide was added to be used as an 
oxidizing agent. There was no lumi- 
nescence at this point. Sodium hy- 
droxide solution was added, drop by 
drop, until a continuous glow was 
produced. The pH was measured and 
found to be approximately 6. The 
available literature made no mention 
of the possibility of having the light 
emitted in an acid solution, and this 
author intends to investigate the re- 
action that occurs in this medium 
more thoroughly. 


Various published articles cite many 
materials which may be used as a 
source of hydroxyl ions, but these are 
all inorganic bases of the alkali or al- 
kaline earth families, or they are salts 
of their metals which hydrolyze to give 
an alkaline solution. The only heavy 
metal hydroxide soluble to any great 
extent in water is thallium hydroxide. 
This was prepared by adding aqueous 
barium hydroxide to thallium sulfate 
and filtering the resulting mixture of 
insoluble barium sulfate and thallium 
hydroxide solution. A slight excess of 
thallium sulfate was added to the solu- 
tion to insure complete precipitation 
of the barium ions. On addition of 
luminol and hydrogen peroxide to the 
filtrate, a very faint luminescence was 
produced. This author has also used 
tetramethylammonium hydroxide as 
the source of hydroxyl ions. In this 
case the luminescence was relatively 
strong. 


In conclusion, it may be seen that: 
(1) With potassium ferricyanide, 
100 molecules of alkali are required 
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for each molecule of luminol to pro- 
duce maximum luminescence. 

(2) The addition of 2 molecules of 
sodium hydroxide to one of 3-amino- 
phthalhydrazide will form the dilacti 


mic, di-sodium form. 


(3) The reaction which produces 
luminescence may occur in acid solu- 
tion. 

(4) A hydroxide of a heavy metal 
or of a quaternary ammonium radical, 
may be used as a source of hydroxy] 
ions to produce luminescence. 


Machines Build Radars 


> Macuines instead of men now can 
do the biggest part in producing des- 
perately needed electronic equipment 
for the armed forces during man- 
power scarcities. 

The National Bureau of Standards 
and the Navy Bureau of Aeronautics 
have revealed “Project Tinkertoy”— 
a mechanized production system for 
supplying new-design radar and radio 
sets in great quantities to the armed 
services in times of emergency. 

Proposed in 1948 by the National 
Bureau of Standards, the system has 
now been developed to the point 
where it is considered an apparent 
solution to industrial mobilization 
during periods of national crisis. A 
working pilot plant in nearby Arling- 
ton, Va., has proved the worth of the 
robot electronic system. 

Technically known as Mechanized 
Production of Electronics, the new 
system is built around the idea of a 
basic circuit part called a module. A 
thousand modules can be produced in 
an hour. The module is an array of 
several wafer-like squares of a ceramic 
material. 

Upon each ceramic wafer is printed 
a section of an electronic circuit. 
Threads of silver form the wiring and 
special adhesive tape makes up the 
resistors. Tiny ceramic condensers and 
vacuum tube sockets then are added 
where needed. 
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Several of these wafers then are 
machine-assembled to form the mo- 
dule, a major subassembly in the elec- 
tronic gear being produced. The mo- 
dules then can be put together to form 
the radar set, radio or electronic bomb 
sight. 

The desirability of the new system 
lies in its flexibility, production speed 
and minimum manpower require- 
ments. Major improvements can be 
worked into the equipment on the 
assembly line within 24 hours. Thus 


if a device designed for the tropics 
suddenly must be modified for Arctic 
warfare, the time lag in its production 
can be cut 75%. 


Few men are required to run the 
plant. Technical know-how is stored 
on punched cards that feed metal- 
fingered robot “hands” with the neces- 
sary information. 


The system is mechanized even to 
the point of automatic mechanical and 
electrical inspection, dictated by the 
tiny holes in the cards. All this gets 
around the need for hiring and train- 
ing large crews of technicians—men 
whose special skills might be critically 
needed elsewhere. 

During peacetime, the system can 
be used to produce civilian electronic 
equipment. It also can be balanced to 
manufacture both civilion and mili- 
tary equipment at the same time. 
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For The Home Lab 


Methyl Violet 


by Burton L. Hawk 

> Ir 1s just about time to consider an- 
other coal tar dye. Having discussed 
various shades of red, orange, yellow 
and green, suppose we now move to 
the other side of the rainbow for a 
lovely violet color. 


Methyl violet is another dye ob- 
from the black, sticky, foul- 
smelling coal tar. From the coal tar 
we obtain benzene. Subjecting the 
benzene to nitration, we obtain nitro- 
benzene. The nitrobenzene is reduced 
to form aniline. And from aniline and 
its derivatives we obtain a multitude 
of dyes — all colors of the rainbow in 
various shades and hues. One of these 
derivatives is dimethylaniline, which 
we will use in preparing Methyl 
violet. Dimethylaniline is prepared by 
heating aniline, methanol and sulfuric 
acid under pressure. 


Now, you may start with a lump 
of coal if you wish and perform the 
operations outlined above. But we 
were not quite that ambitious and 
used dimethylaniline as our starting 
point. You should be able to purchase 
this reagent from one of the labora- 
tory supply houses in our larger cities. 


tained 


Methyl violet is formed by heating 
phenol and dimethylaniline with 
sodium chloride and cupric sulfate. 
Mix 65 grams of finely powdered 
sodium chloride with 5 grams of fine- 
ly powdered cupric sulfate. Common 
table salt may be used if it is pulver- 
ized by grinding in a mortar. The 
cupric sulfate should also be ground 
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in a mortar. Sift the thoroughly mixed 
powders into a large dry beaker. 

Next, prepare a solution of phenol 
(carbolic acid) by adding 4 grams of 
the reagent to 15 cc. of water. (Do 
not allow phenol to come in contact 
with your skin as it can cause a serious 
burn.) As all of the phenol will not 
dissolve in this quantity of water, just 
heat the solution until the solid crys- 
tals melt. Pour into the beaker con- 
taining the mixed salt and cupric sul- 
fate, stirring constantly. You will end 
up with a light green watery paste. 
To this add 10 cc. of dimethylaniline 
and continue to stir. Transfer the 
mass to a large Florence flask and 
heat to a temperature of 60 degrees. 
Keep the solution at this temperature 
for three hours, or even longer if you 
have the time. 


By now you will begin to observe 
the violet coloration as Me thy! violet 
is formed in the solution. Allow the 
mixture to cool and then transfer the 
mass (or should we say mess?) to 
300 cc. of boiling water to which 4 
grams of calcium oxide has been 
added. Allow this mixture to boil 
until it is fairly free from lumps — 
about one half hour — and al'ow to 
cool. The dye separates out of solution 
as a dark greenish-purple mass. Trans- 
fer a small portion of it to some 
alcohol in a beaker. The lovely shade 
of violet is indicative of Methyl violet. 

As you no doubt have noticed by 
this time, the violet color of the dye 
is quite intense. You can dilute the 
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alcohol solution many times and the 
purple color will still be present. In 
fact you will find that it is exceeding 
difficult to clean your glassware. The 
purple color just lingers and lingers. 
By the time you are through we 
wager that you'll be quite tired of the 
“lovely” violet color! Rinsing your 
glassware with alcohol will help re- 
move the dye. Try not to get it on 
your hands, as it is somewhat difficult 
to remove therefrom as we have dis- 
covered from experience. 


Methyl violet is used in certain inks 
and for dyeing wool, silk, and mor- 
danted cotton. It is not fast to light. 

Crystal violet, similar to Methyl 
violet but less reddish in color, is pre- 
pared by heating Michler’s ketone 
(4,4 -Bis-dimeth ylamino-benzophe- 
none) with dimethylaniline and phos- 
phorus oxychloride. This compound 
mixed with Methyl violet forms the 
well-known Gentian violet. Gentian 
violet is used as an antiseptic for in- 
fected wounds. 


Black Light Baits Trap 


> “Brack” or ultraviolet light is one 
of the brightest hopes of southern cot- 
ton farmers suffering from ravages of 
the pink bollworm. 


Despite all efforts to stop it, the boll- 
worm, which did an estimated $28,- 
000,000 worth of damages in 52 coun- 
ties of Texas alone last year, totally 
destroying some crops, seems to be 
spreading. 

Black light, however, offers ento- 
mologists a more effective weapon 
than they have found available in the 
past. While it has not been developed 
into a control measure, it provides the 
best-known method of capturing the 
bollworm moth in large enough num- 
bers for effective study. 


Unaffected by ordinary lights, the 
moth seems particularly attracted to 
the radiation of “lights” in wave- 
lengths just shorter than those of the 
visible spectrum. 

One black-light trap, located in the 
Rio Grande Val'ey last year, caught 
more than 90,000 insects in a single 
night’s operation—and most of the 
insects were pink bollworm moths. 
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Such traps have proved effective in 
keeping track of new infestations, and 
even have succeeded in locating the 
insects where the more time-consum- 
ing method of searching gin-trash 
failed completely. 

Although no effort has been made 
to use the black-light trap as a control 
method, it should greatly increase ef- 
fectiveness of existing measures—par- 
ticularly quarantine; and at present it 
is helping scientists from Texas A. and 
M. College and the U.S. Department 
of Agriculture to add considerable 
data to what is known about the pest. 

Black-light studies are being con- 
ducted with regard to various insects 
‘n several parts of the country, but 
three men are primarily concerned 
with research on the pink bollworm. 

They are Perry A. Glick of Texas 
A. & M.’s entomology department and 
the USDA’s Bureau of Entomology 
and Plant Quarantine; P. T. Mont- 
fort of the department of agricultural 
engineering at the college, and Joe 
Hollingsworth of the U.S. Bureau of 
Plant Industries, Soils and Agricul 
tural Engineering. 
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Study Germ Genetics 
For Best Treatment 


Source of Resistance Sought 


> Better disease fighting will be done 
when doctors know more about the 
genetics of disease germs and how 
this affects the germs’ reaction to 
antibiotics, or so-called mold reme- 
dies. 

Some of this kind of knowledge 
was reported by Dr. W. Szybalski of 
the Biological Laboratory, Cold 
Spring Harbor, L. I., New York, at 
the meeting in Rome of the Sixth In- 
ternational Congress for Microbi- 
ology. 

Development of resistant strains of 
germs is responsible for many failures 
with penicillin and other antibiotics, 
as is well known. Such resistance de- 
velops because the drug kills off the 
non-resistant germs, allowing mutants 
that were born with resistance to de- 
velop. 

When two antibiotic drugs are 
given at one time, as is being done 
more and more, the situation is more 
complicated. If the drugs are un- 
related, the chances are much smaller 
that a particular single disease germ 
will be resistant to both. This is the 
case for the TB fighting drugs, isoni- 
azid and PAS, or para-aminosalicylic 
acid. 

But when the drugs are related, 
the situation is different. For ex- 
ample, mutants resistant to aureomy- 
cin are also resistant to terramycin 
and the reverse. Such cross resistance 
is not always reciprocal, however. Mu- 
tants may develop which are resistant 
to erythromycin and also to aureomy- 
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cin if that is given later, but if aureo 
mycin is given first, aureomycin- 
resistant mutants may not be resistant 
to erythromycin. 

Antagonism between drugs also ap 
pears when they are given together. 
This develops when a strongly germ- 
killing drug is given with a relatively 
ineffective concentration of a drug 
that checks germ growth but does not 
kill the germs. 

From his studies, Dr. Szybalski con- 
cludes that there is probably a genetic 
explanation for both positive and neg- 
ative interaction between anti-germ 
drugs. 


Heredity Chemical Seen 


> Srranps of the heredity-inducing 
chemical, or “chromosomes” of a vi- 
rus have now been seen and positively 
identified with the virus they came 
from, for the first time. 

This achievement was made pos- 
sible by the freeze-drying technique 
for smashing viruses in the electron 
microscope and photographing the 
sub-microscopic debris. The method 
was developed by Drs. Robley C. Wil- 
liams and Dean Fraser of the Uni- 
versity of California and reported to 
the National Academy of Sciences. 

The virus they worked with is a 
bacteriophage, a virus which infects 
bacteria. 

Bacteriophage “chromosomes” are 
known to be almost pure desoxyri- 
bose nucleic acid, or DNA, said the 
biophysicists. Nucleic acid is impli- 
citly involved in determining the 
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heredity of every living thing, and 
we believe that DNA is entirely re- 
sponsible for the replication (duplica- 
tion of structures as in genetic pro- 
cesses within the cell) of bacterio- 
phage inside the bacterium. There- 
fore, we were extremely anxious to 
examine this substance as it comes 
from the virus and without chemical 
extraction and purification. 


The scientists explained that other 
methods of preparing DNA for study 
usually result in elongate (polymeriz- 
ed) fibril strands of the substance or 
broken fragments of DNA “mole- 
cules.” The researchers reported that 
their determinations of the physical 
character of virus DNA strands are 
in agreement with other methods for 
physical analysis of the substance. 


Skin Keratin Damage 


> Tue skin inflammation known as 
“housewives’ hands” is due to damage 
to the keratin of the skin, scientists at 
the University of Pennsylvania have 
discovered. 

Keratin is a fibrous protein whose 
meshwork forms the predominant 
part of the outer, horny layer of the 
skin. 

The finding was made through a 
method of determining the effects of 
soaps and detergents said to be more 
accurate than any previously known 
method. It was developed by Dr. Eu- 
gene J. Van Scott of the university and 
Dr. J. B. Lyon, a visiting scientist from 
Westminster Hospital, London, Eng- 
land. 

Doctors are seeing more cases of 
“housewives’ hands” and kindred skin 
irritations these days, and at the same 
time production of new soaps, pow- 
ders and other detergents for cleans- 
ing has increased. Concern over this 
situation has led manufacturers to join 
with scientists in seeking new infor- 
mation on the matter. 

The University of Pennsylvania sci- 
entists, under the direction of Dr. 
Donald M. Pillsbury, picked at ran- 
dom 15 of the leading detergents to 
be found in any average market place. 
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These were tested to see whether they 
could cause changes in human skin. 

Changes were found in the struc- 
ture of the keratin molecule under 
the action of solutions of the 15 de- 
tergents. 

The keratin molecule is something 
like a rope ladder with parallel sides 
and cross connecting rungs. Between 
the intact rungs of this figurative lad- 
der are other chemical units called 
sulfhydryl groups. They are made of 
sulfur and hydrogen. 

Most of the 15 detergents tested 
caused sulfhydryl groups to appear in 
much greater than normal numbers 
in the keratin. All of the detergents 
had some effect, but about half of 
them, the scientists report, should be 
well tolerated by normal skin if reas- 
onable precautions are taken to avoid 
prolonged exposure. 

The natural oils of the skin protect 
the keratin a little against the effects 
of several of the detergents tested. 

Those who must use soaps and de- 
tergents excessively, the scientists ad- 
vise, should apply a proper protective 
to the hands before and thoroughly 
rinse the skin afterwards. If this does 
not give enough protection, rubber 
gloves should be worn. 
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Newsprint Situation 
In “Uneasy Balance” 


Better Paper Process Wanted 


> Suppty and demand of America’s 
newsprint have struck an uneasy bal 
ance. 

High-speed presses in the United 
States are hungrily devouring 6,000,- 
000 tons a year as U. S. and Canadian 
paper mills run at 98% capacity. 

Merrill Lord, deputy director of the 
forest products division of the Na- 
tional Production Authority, has 
stated that the critical, world-wide 
shortage in early 1951 eased off some 
in mid-1952. But even so, publishers 
and newsprint producers are weigh- 
ing the future against the present. 

The ever-expanding demand for 
newsprint continually casts its shadow 
over the market, making it desirable 
to work out reclaiming processes that 
may come in handy some day. 

Deinking newsprint often has been 
suggested as a possible “out” for a 
critical shortage. However, deinking 
processes are expensive and never have 
been completely satisfactory. 

Newsprint is produced for imme- 
diate consumption and discard. Be- 
cause of the swift pace at which news- 
print feeds through the public’s hands, 
papermakers do not take the manu- 
facturing care with it that they take 
with better paper stocks. 

Chemical wood pulp, which goes 


Exploding coal dust exerts a 
approaching 20,000 pounds per 


into “slick” magazines, is made of 
wood chips treated in an alkaline so- 
lution. This quality process extracts 
lignin, a cellulose-like compound, and 
carbohydrates from the wood. But 
newsprint, which does not have to be 
quality stock, goes untreated. Left in 
the newsprint, the lignin later yel- 
lows the paper with heat, light and 
age. 

When used newsprint is funneled 
through vats in deinking mills, chemi- 
cals act upon the lignin, turning it 
dark brown. Because of this, deinked 
newsprint is not cheaply recovered. 

To be made suitable again for the 
nation’s daily presses, the reclaimed 
pulp must be treated with chemicals 
that bleach away the objectionable 
stain. 

Some deinked magazine paper has 
been reclaimed for newspaper use. 
But on the whole, papermakers find 
it cheaper to turn out fresh paper 
than to process used stock. 

However, Mr. Lord believes that 
enough scientific brainpower exists to 
produce a “winner” deinking pro- 
cess—one that is economical and easy 
to manage. Work now is in progress 
he said, to develop processes that 
circumvent the drawbacks of present 
methods. 


tremendous pressure, sometimes 
square foot. 


Refrigerator interiors, kitchen cabinets, and fluorescent light- 
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ing fixtures can be molded in one piece from plastics. 









Insects and Gems Used 
For Geological Dating 


Ancient Dates by Isotopes 


> Grassnoprer Glacier, a massive ice 
tomb for ancient grasshoppers 11,000 
feet above sea level in the Beartooth 
Mountain range in Park County, 
Mont., is serving scientists as a great 
natural museum. It is doubling as a 
frozen-food storehouse for birds and 
fishes also. 

Scientists recently have found that 
great swarms of grasshoppers are still 
plunging down to icy deaths in the 
Montana glacier, Dr. Ashley B. Gur- 
ney, U. S. Department of Agriculture 
entomologist, reported to the Smith- 
sonian Institution. And as the ice 
eventually releases the insects, local 
animals eagerly feed on the remains. 

Although at one time some authori 
ties thought the bottom layers of the 
glaciated grasshoppers were several 
thousand years old, tests just com- 
pleted on a small sample of these 
grasshoppers indicate they might be 
600 years old, although 300 years or 
less seems more probable. These tests, 
conducted by Dr. W. F. Libby of the 
Institute of Nuclear Studies, Univer- 
sity of Chicago, were done by the 
radiocarbon dating method, which 
utilized the radioactive carbon-14 con- 
tent of the insects’ bodies. 

The grasshoppers arrive at the gla- 
cier by air after a journey of per- 
haps several hundred miles. But sci- 
entists are puzzled as to the reason 
the grasshoppers land on the ice. 

The most plausible theory assumes 
a sudden change of weather condi- 


38 


tions as the swarm of insects passes 
over the glacier. Grasshoppers like to 
fly only when the air is warm. Swiftly 
dropping temperatures or sudden 
cloudiness often makes them fold 
their wings and land. Even though 
they may be flying high above the 
co'd air over the ice, they would feel 
the chilliness and act accordingly. 
Within the glacier itself, scientist: 
so far have identified only one grass 
hopper specie. Called Melanoplus 
mexicanus mexicanus, it was especial 
ly well known in the 1870's and 
1880’s as a widespread migratory in- 
sect pest. Other migratory species of 
grasshoppers have been found in fresh 
condition soon after landing on the 
surface ice and snow of the glacier. 
Further study of Grasshopper Gla- 
cier should supply more of the basic 
facts related to the history of modern 
North American glaciers as well as 
the movement of insect pests by air 
currents, Dr. Gurney declares. 


Age of Extinct Animals 


> Extinct animals roamed Alaska un- 
til about 12,000 years ago, Dr. Troy 
L. Pewe of the Geological Survey in 
Fairbanks, Alaska, reported to the 
Fourth Alaska Science Conference in 
Juneau. 

There were two glacial, or cold, 
periods, separated by a warm period 
in the Wisconsin age, which started 
about 100,000 years ago, his studies 
using radioactive carbon dating have 
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shown. During each of the three 
periods, the last of which ended at 
least 12,000 years ago, the now-extinct 
anmials, such as mammoths, masto- 
dons and bison, lived in abundance, 
Dr. Pewe reported to the conference. 


The plants in Alaska during the 
central warm period were the same as 
found today. It was also, Dr. Pewe 
believes, a favorable time for existence 
of man in Alaska. 

Many geologists have thought that 
the climate during the glacial period 
was too severe for animals, and that 
they died off then, but radiocarbon 
dating methods have shown that the 
mammoth, mastodon and bison lived 
through the last glacial period of the 
Wisconsin age before becoming ex- 
tinct. 

Bison that have recently been in- 
troduced, now live wild in central 
Alaska where winter temperatures are 
at least minus 70 degrees Fahrenheit, 
Dr. Pewe pointed out. The climate in 
Alaska during the most recent glacial 
advance, less than 12,000 or 13,000 
years ago, was somewhat similar to 
that of the present day. It was then 
that the permafrost and ice wedges 
found there today were formed. 

Alaska’s mountains were formed 
and its placer gold laid down in the 
period from about a million years ago 
to about 100,000 years ago. 


Zircons Serve as Calendar 
> ZIRCON, a prized gem stone that was 
once mistaken for diamond by miners, 
contains what for geologists is one of 
the biggest treasures of all, a new 
calendar of geologic events. 

Found all over the world in small 
amounts in igneous rocks (rock that 
has been formed by the action of heat 
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inside the earth), the mineral con- 
veniently tells the scientist the age 
of the particular rock formation in 
which it is found. 

To check on the efficiency of this 
method, a group of scientists, headed 
by Dr. E. S. Larsen Jr., at the U. S. 
Geological Survey has just finished a 
study of 10 uncut zircon gems. 

Previous age determinations had in- 
dicated that the gem came from a 
granite mass of Pre-Cambrian age, 
that is 600,000,000 years or more. The 
zircon age determinations very con- 
sistently give figures close to 590,000,- 
000 years, thus showing the relative 
exactness of the method. 

The procedure for this new way of 
age determination is based on simple 
principles. Zircon contains minute 
amounts of radiogenic lead. This is 
not ordinary lead, but a different sort 
which is the product of uranium dis 
integration. Also, zircon has a small 
degree of radio activity. Measure the 
two; divide first by the second; mul- 
tiply by a constant; and you have the 
age of the rock the zircon comes from 
with about 90% accuracy. It is not as 
simple as it sounds, but nevertheless 
a scientist familiar with the procedure 
can work an age determination in a 
week's time. 

The zircon method is superior for 
several reasons. Zircon is found in 
small quantities nearly all over the 
world, since igneous rocks occur very 
commonly. This enables widespread 
age determinations. Also, zircon hard- 
ly ever contains ordinary lead. When 
ordinary lead is present in rock to 
be used for age determination, the 
separation of it from radioactive lead 

for measurement purposes is involved, 
and the process is very difficult. 
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Common Elements and 
Some of the Rarest 


> THE THREE METALS, titanium, zir- 
conium and hafnium, in the a sub- 
group in Group IV of the Periodic 
Table were almost unknown outside 
the laboratory until only a few years 
ago. They are just beginning to be 
appreciated. The delay came largely 
because they cannot be won from their 
ores by the traditional metal-working 
methods of refining. Only because a 
great deal of research effort has gone 
into new and difficult metallurgical 
techniques has it become possible to 
have more than a few grams of these 
elements in metallic form. 

In following the usual course of 
quatitative analysis, when the acid 
solution, from which metallic sulfides 
have been precipitated, is neutralized 
with ammonia, and ammonium sul- 
fide is added, titanium, zirconium and 
hafnium are precipitated as colorless 
hydroxides, along with many other 
elements. Ignition of the titanium 
hydroxide will change it to titanium 
dioxide, one of the best known com- 
pounds of this element. Zirconium 
and hafnium, which are difficult to 
separate, come down as gelatinous col- 
loidal hydroxides, like aluminum. 
Ignition does not change this material 
to a powder. 


The reagent known as “cupferron,” 
which is the ammonium salt of N- 
nitroso -phenylhydroxylamine, can be 
used to precipitate zirconium (with its 
accompanying hafnium, usually pres- 
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Analyzing For All the Elements 


Group IV, a and b 








ent in only trace amounts). The 
precipitate can then be ignited to zir- 
conium oxide and weighed as such. 
Cupferron also precipitates titanium, 
however, and separation of the three 
metals of Group IV a, if they should 
be found together, would be a very 
difficult task for the analyst. Spectro- 
graphic analysis would reveal the 
presence of each of the elements, 
which, for some purposes would be 
sufficient. 


Carbon 

Compounds of metals present as 
carbonates are suspected when addi- 
tion of acid to a little of the original 
sample causes effervescence of carbon 
dioxide gas. To make sure that the 
gas is carbon dioxide, it is released in 
a flask with tubing which will carry 
the gas into a solution of barium 
hydroxide. The appearance of a white 
precipitate due to formation of barium 
carbonate may be taken as proof of 
carbonate in the sample, but the ana- 
lyst must make sure that the precipi- 
tate cannot be barium sulfate. 

When the carbon is present as a 
metal carbide or in an organic form, 
the usual procedure is to put the sam- 
ple into a gas-analysis train and ignite 
it in a stream of oxygen. The carbon 
dioxide formed in this way is absorbed 
by a suitable chemical, and the amount 
is determined by gain in weight of 
the absorbing part of the apparatus. 
Lumps of sodium or potassium hy- 
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IV. a. 

HCl H.S (NH,)2S 
Zr ee — Zr( ( YH ) 4 
Hf = — Hf(OH), 
IV. b. 
c 
Si 
Ge — GeS» = 
Sn — SnS — 

SnS» 

Pb PbCl. — PbS 


droxide were originally used to absorb 
the COs, but because these lumps take 
up moisture also, special preparations 
are now available from the chemical 
apparatus manufacturers which make 
CO, absorption easier and more ac- 
curate. 

Carbon is especially noted for the 
vast quantity of combinations it can 
make with other carbon atoms and 
with certain other elements, especially 
hydrogen, oxygen, nitrogen and sul- 
fur. Many of these organic groups 
have as much individuality as ele- 
ments in the formation of typical 
classes of compounds. Some of these 
compounds can be arranged in analyti- 
cal schemes to give quick and positive 
tests to suit particular analytical condi- 
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Group IV. Elements in Test Reactions 





(NH,4)oCOsz Special tests 


— Precipitate with cupfer- 
ron, prec. extracted with 
chloroform 

-- Prec. by alizarin at high 
acidity 

— Determine spectroscopi- 
cally 


Determine as carbonate 
or as COn 
Prec. with perchloric 
acid 

— Tannin prec. Ge from 
slightly acid sol. 

— Weigh as stannic oxide 


= Weigh as lead sulfate 


tions. Many such tests may be found 
in standard works on analytical 
methods. 
Silicon 

Just as carbon may be removed from 
an analytical sample in the form of a 
gaseous compound, COs, the analo- 
gous element, silicon, may be taken 
out of solutions as the gaseous fluoride. 
On the other hand, in analyzing sili- 
cate rocks containing fluorides, the 
addition of acid, in trying to get them 
into solution, should be avoided, as it 
may cause the loss of some of the ma- 
terial by escape of this gaseous com- 
pound. 

Analysts usually want to precipitate 
silicon as silica, the dehydrated oxide, 
and for that purpose find perchloric 
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acid useful. In the analysis of rocks, 
the sample may dissolve at once in 
acids, it may partially dissolve, leaving 
a residue, or fusion with an alkaline 
carbonate may be necessary to get the 
material into solution. Perchloric acid 
may be added to a solution obtained 
by one of these procedures, to precipi- 
tate the silica. Or perchloric acid may 
be tried as a solvent for part of the in- 
soluble residue from other acid treat- 
ment. This reagent is particularly 
valuable to get colloidal silicic acid 
into a filterable state, so as to remove 
it from the analytical solution. 


Germanium 


Germanium is another little-known 
element which has suddenly been 
found useful. It is the element of 
which the new electronic instrument, 
the transistor, is made. It exists in 
very sma!] amount in the earth’s crust, 
so far as is now known, and its princi- 
pal source commercially is in tailings 
and flue dust from zinc refineries. 


Hydrogen sulfide precipitates ger- 
manium from very acid solutions as a 
white powdery material, which would 
be obscured in the presence of dark 
colored sulfides. Germanium sulfide 
is dissolved by addition of ammonium 
sulfide. In determining the amount of 


> Immunrirty is a Virtue in some indus- 
trial and scientific materials. At a re- 
cent meeting of chemists and physicists, 
it was revealed that some amounts of 
extraneous materials are useful in: 


Transistors, the tiny devices that 
substitute for vacuum tubes. 
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the element present, it is often oxi- 
dized and weighed as the oxide. 

Germanium sulfide resembles tin 
sulfide, and like it can be held in solu- 
tion by addition of suitable reagents 
while arsenic, antimony and some 
other metallic ions are precipitated 
from a mixture containing all of them. 

The chlorides of germanium, tin 
and also titanium with valence 4 are 
volatile liquids, and may be driven off 
by heating. 
Tin 

Hydrogen sulfide will precipitate 
tin, and addition of ammonium sul- 
fide will dissolve it again. Much ana- 
lytical thought has gone into perfect- 
ing the separation of tin from arsenic, 
antimony, molybdenum, copper, nickel 
and cobalt. These are standard meth- 
ods, adequately dealt with in the usual 
laboratory manuals of qualitative 
analysis. 


Lead 

As one of the very few elements 
whose chlorides are insoluble, lead is 
usually detected at the beginning of 
an analysis. Although both chloride 
and sulfide show presence of lead, it 
is usually removed as lead sulfate 
from a solution of mixed metallic 
ions, after the precipitation and re- 
moval of the copper and tin groups. 


Fluorescent lights, paints and tele- 
vision tubes. 

Photographic film. 

So far about 43 important imputi- 
ties in phosphors, used in fluorescent 
lights, have been catalogued, one of 
them being manganese. 
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Capsule Filling Machine 
Model of Cleverness 


Powder Encapsulation 


Reprinted from For INsTance, American Cyanamid Co 


> “THE IMPOSSIBLE requires a little 
more time than the difficult” has per- 
vaded current thought to the extent 
that amazement is threatened with 
obsolescence. Astounding develop- 
ments in science, and extremely in- 
genious devices in mechanics are ac- 
cepted as the natural result of brilliant 
thinking. The loss of child-like won- 
derment may infer a closer approach 
to mental maturity but a glance at 
our unsolved problems shatters such 
egotism. 


The modern child does not close 
his eyes, hold his nose, then gulp a 
dose of cod liver oil to obtain a few 
vitamins; he swallows a flavored cap- 
sule. He obtains more vitamins from 
the capsule because they are now syn- 
thesized in pure form. Frequently, 
vitamins, drugs, and other medicines, 
when produced in pure form are crys- 
talline powders. They may be dis- 
solved in oils or made into pastes and 
injected into capsules. Through great 
ingenuity machines were developed to 
form gelatin capsules, inject them 
with oil or paste, then seal them. It 
would be more advantageous if the 
pure powder could be encapsulated; 
the concentration of medicine would 
be higher, or a single capsule would 
contain more vitamins. Another ben- 
efit would be the absence of flatulence 
and other effects from the oil. But, 
powder encapsulation was an “impos- 
sible”; no practical mechanism had 
been devised to fill and seal powder in 
capsules. 
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Split capsules were used for pow- 
ders, but unscrupulous persons may 
tamper with the contents because split 
capsules open easily. Driven by de- 
termination to protect the consumer, 
and to deliver the product in uncon- 
taminated form, bri'liant ideas were 
conceived and powder encapsulation 
became a reality. More than a billion 
sealed capsules containing powdered 
medicine have been produced to re- 
lieve suffering, and to improve health. 

The principle which makes powder 
encapsulation possible is quite simple 
but the machine is a mechanical won- 
der. It is not only ingenious, it meas- 
ures powder with great accuracy, and 
its high production rate is amazing. 
The machine deposits powder in de- 
pressions on the periphery of a revolv- 
ing wheel. After one half revolution 
the powder is transferred to similar 
depressions in a lower wheel contain- 
ing half of the gelatin capsule. As the 
lower wheel revolves it makes contact 
with a strip of gelatin to provide the 
other half of the capsule which is then 
sealed by pressure. 

You are wondering how loose pow- 
der is held in depressions in a revolv- 
ing wheel, and released when required 
at the half-turn position! Simply in- 
sert a fine filter at the bottom of each 
depression which allows air to pass 
but not powder. Apply a vacuum to 
hold the powder, then eject the pow- 
der when desired with compressed air. 
Amazingly simple, but it requires 
genius to reduce the “impossible” to 
the simple. 
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New Materials Adapted 
To Many Novel Uses 


Order copies of patents by patent 
number from the Commissioner of 
Patents, Washington 25, D. C., en- 
closing 25 cents in coin, money order 
or Patent Office coupon for each. Do 
not send stamps. 


Built-in Cigarette Match 


> THE CIGARETTE of tomorrow may 
come complete with a built-in match. 
When rubbed against an abrasive sur- 
face, a “fire capsule” in one end of 
the cigarette bursts into flame. 

The invention is designed to pro- 
vide smokers with a cigarette that can 
be lighted easily, even in foul or 
windy weather. Upon being struck, 
the fire capsule forces the small blaze 
into the tobacco. 


The capsule consists of flammable 
chemicals overlying a tiny charge of 
explosive. It is the explosive that 
drives the flame into the cigarette, re- 
ports Inventor Frank Witt of San 
Francisco. The explosive charge is 
small enough to be harmless, and 
should not frighten smokers when it 
goes off. Mr. Witt’s invention was 
assigned patent No. 2,644,461. 


Mustard Gas Deactivator 

> THE GOVERNMENT has officially re- 
vealed that it has ways of neutralizing 
deadly mustard gas. Patented by 
Harold P. Averill, Aberdeen, Md., 
and Robert Pfanstiel, Cleveland 
Heights, Ohio, the mustard gas neu- 
tralizer is a mixture of kerosene and 
sodium bicarbonate, carried in an 
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Recent Chemical Inventions 


emulsifier. The emulsifier can be 
made of horse oil mixed in various 
proportions with water and with mag. 
nesium carbonate, magnesium hydrox. 
ide or magnesium oxide. 


Contaminated areas are treated with 
the neutralizer. The solution imme- 
diately breaks down the mustard gas 
into harmless components. Soon 
soldiers can pass through the area 
without fear of being blistered by the 
vicious vesicant. 

The inventors turned over their 
patent, No. 2,644,796, to the govern- 
ment for use without charge. 


Non-corroding Saltcellar 

> Norman AcBErT Gorvon of Okla- 
homa City has invented a silver salt- 
cellar that should not be corroded by 
salt. When the saltcellar is shaken, 
salt trickles through a tube inside that 
empties at the base of the cellar. Salt 
never touches the silver plating, thus 
should produce no corrosion. The in- 
vention received patent No. 2,644,616. 


Better Weather Balloons 


> Neoprene weather balloons cannot 
climb as high in the sky at night as 
they can during the day because the 
plastic-like skin freezes at a lower 
altitude. Thus as the gas inside tries 
to expand, the neoprene balloon bursts 
and weather instruments plunge to 
the ground prematurely. 

But Eric Nelson of Madison, N. J., 
received patent No. 2,646,370 on a 
method of making balloons that can 
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soar at night as high as they can dur- 
ing the day. Mr. Nelson treats the 
neoprene film with a plasticizer after 
the balloon fabric has been fully cured 
and vulcanized. The balloon in- 
flated and coated with a solution of 
dibutyl sebacate dissolved in ethyl al- 
cohol. As the solution dries, the plasti- 


is 


cizer is absorbed by the neoprene and 
thus becomes better fortified against 
cold. The patent was assigned to the 
Army. 


Car Collision Indicator 


> Loyat Vern Witson of Albany, 
Ore., has invented a gadget that stains 
cars involved in a collision, and that 
marks the point of impact on the pave- 
ment. These markings can help officers 
determine who was at fault. 

The unit doubles as a 
warning reflector when intact, making 
it particularly useful at dangerous in- 
tersections the inventor states. Screwed 
to car fenders and hoods, the device 
consists of a metal reflector covered 
with a shell of thin, easily breakable 
glass. The device is filled with a red 
liquid stain. Mr. Wilson’s invention 
is protected by patent No. 2,646,016. 


indicator 


Cloud Sampler 


> A “sNAP SAMPLER” has been in- 
vented for drone airplanes that fly 
through radioactive clouds after atom 
bomb explosions. The device funnels 
air through a nozzle and traps a 
sample of the air and solid particles 
it contains in an air-tight bag inside 
the plane. This is done in such a way 
that a representative sample of the 
cloud is collected. The sample is re- 
tained in a form suitable for labora- 
tory analysis. The sampler was in- 
vented by Jerome Kohl of Berkeley, 
Elliott G. Reid of Palo Alto and Lloyd 


DecemBer 1953 





R. Zumwalt of Lafayette, Calif. The 
inventors assigned their patent, No. 
2,645,940, to the Atomic Energy Com- 
mission. 


Machine Shoos Birds Away 


> Piceons, starlings and other birds 
that like to roost in places that annoy 
city dwellers may get the shock of 
their lives some day when they find 
their favorite haunts no longer ten- 
able. 


John H. Just of Syracuse, N. Y. has 
invented an “apparatus for controlling 
bird nuisance.” Installed where birds 
congregate, it throws sparks at the 
fowl. 

Three wires are strung along build- 
ing ledges. Two of the wires are con- 
nected to ground, the third is fed by a 
high-voltage generator. When a bird 
disturbs the field of the high-voltage 
wire, a spark shoots out and crackles 
through the bird’s feathers so as to 
“permanently discourage and frighten 
it away from the gathering place or 
roost.” The spark will not hurt the 
bird, but it will ruffle his dignity. In- 
ventor Just assigned his patent, No. 
2,647,228, to Eli Gingold, also of Syra- 
cuse. 


Flat-Tire Fixer 


> Stow Leaks in car and truck tires 
can be fixed without taking the tire 
casing or inner tube from the wheel 
if the device patented by Chauncey E. 
Notz, Englewood, Colo., is used. 
Particularly useful where the punc- 
ture is made by small, sharp objects, 
such as nails and tacks, the device 
forces an air-setting latex paste 
through the rupture in the casing 
until it covers the hole in the inner 
tube. The paste sets quickly into a 


45 








firm inner tube patch that does not 
stick to the tire casing. 

The flat-tire fixer somewhat re- 
sembles a grease gun. The paste is 
forced out of the arrow-shaped tip of 
the device when a handle is turned. 
The handle is attached to a threaded 
shank which drives a piston down- 
ward in the paste-containing cylinder. 
The flat-tire fixer is protected by 
patent No. 2,646,707. It was assigned 
to Notz-Sweney, Inc., of Denver. 
Grenade Fuse 


> A BELGIAN 
American 


inventor received an 
patent on an improved 
grenade fuse that offers more safety 
to the soldier and that is less expensive 
to make. 

The grenade is detonated after a 
suitable time lag when the pin is 
pulled. But to prevent the pin from 
accidentally being pulled while in the 
soldier's pouch, a twisting motion 
must be given the pin. The pin 
furthermore goes through several 
aligned holes in the detonator casing 
and the striker plate. Should the deto- 
nator somehow be broken, this ar- 
rangement is said to give greater pro- 
tection against unintentional explosion 
of the weapon. The detonator assem- 
bly can be made of a low-cost plastic. 
Inventor Albert Fernand Marie Diels 
of Brussels assigned his patent, No. 
2,646,750, to Poudreries Reunies de 
Belgique, Societe Anonyme, a Brus- 
sels company. 

New Color Film 


> Epwin H. Lanp, inventor of the 
Polaroid-Land “one-minute” camera, 
received patent No. 2,647,049 on a 
color film that has the same revolu- 
tionary qualities of his previous in- 
ventions. The film carries three layers 
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of silver halide which are sensitive to 
blue, green and red light respectively. 
Tiny capsules of developing solutions 
are attached to the layers. After the 
film has been exposed, the capsules 
are broken and the image of each 
“negative” is transferred in register to 
an image-carrying layer in the film, 
The result is an on-the-spot color 
print. Mr. Land assigned his patent 
to the Polaroid Corporation of Cam- 
bridge, Mass. 

Uranium Recovery 

> Tue A-soms material, uranium, can 
be recovered more easily from ores 
and “artificial ores” by an improved 
flotation process that captures the 
radioactive material in froth and 
carries it to the top of a vat. 

The improved process can be used 
to recover uranium from ores, or it 
can be used to recover the precious 
element from earth materials contain- 
ing it. These earth materials are called 
“artificial ores” by inventor Preston L. 
Veltman of Severna Park, Md., who 
assigned his patent No. 2,647,629 to 
the Atomic Energy Commission. 

Previous flotation methods have 
been developed, but they rarely can 
extract all the uranium economically. 
Furthermore, separating this element 
from the froth is tedious, difficult and 
expensive. 

Mr. Veltman’s process involves 
crushing the uranium-containing ore 
into fine particles, mixing them with 
water, adding a polyethylene oxide- 
phenol detergent and a sodium salt of 
at least one fatty acid. The mass is 
agitated so that froth is formed. The 
froth carries the uranium to the sur- 
face of the liquid, permitting easy re- 
covery when the froth is sprayed with 
water. 
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Book Ccdlinniiinan 


Humour AND HuMANISM IN CHEM- 
istry—John Read—British Book 
Centre, 388 p., illus., $4.50. These 
miscellaneous notes in lighter vein 
deal with much more than chemistry. 

A Stmpce Guive to Mopern Va- 
LeNcy THEory—G. I. Brown—Long- 
mans, Green, 174 p., illus., $2.50. In- 
tended to bridge the gap between the 
elementary treatment of valency in 
standard textbooks and that in the 
more advanced works on valency. For 
advanced students and chemists who 
want to bring themselves up to date 
on modern developments. 


Great MEN oF Science: A History 
of Scientific Progress—Philipp Lenard 
—British Book Centre, 389 p., illus., 
$3.25, translated from the 2d German 
edition. Something about the lives 
and work of leading scientists from 
Pythagoras of Samos to Friedrich 


Hasenohrl of Vienna. 


A Brier Course IN SEMIMICRO 
QuaLiTaTIVE ANALysis—W illiam E. 
Caldwell and G. Brooks King— 
American Book, 163 p., paper, $2.10. 
An introductory course; only the 
more common cations and acid radi- 
cals are included. 


AsTROLOGY AND ALCHEMY: Two 
Fossil Sciences—Mark Graubard— 
Philosophical Library, 382 p., illus., 
$5.00. The author, a physiologist, ex- 
presses the belief that these subjects 
should not be considered mere super- 
sition but as sets of attractive hypo- 
theses no longer suited to the modern 
world and so become fossil ideas. 


J. Ropert OppENHEIMER AND THE 
Atomic Story—J. Alvin Kugelmass 
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—Messner, 179 p., illus., $2.75. The 
story of the life of one of the men 
most intimately connected with the 
development of the atomic bomb. 


BioLocicaL TRANSFORMATIONS OF 
STaRcH AND CELLULoseE—R. T. Wil- 
liams, Ed—Cambridge University 
Press, 84 p., illus., paper, $2.25. By far 
the greater part of the carbon in the 
vegetation of the world is found in 
starch and cellulose. 


THe ScrEEN PRoyEcTION oF CHEM- 
IcAL ExPERIMENTS—E. J. Hartung— 
Melbourne University Press (Cam- 
bridge University Press), 291 p., illus., 
$4.75. Intended to meet the needs of 
teachers who have difficulty in mak- 
ing lecture-table experiments visible 
to large classes. 


SYMPOSIUM ON CHEMICAL ANALYsIs 
oF INorGANIc Sotips By MEANS OF THE 
Mass SpectroMeTER—Mark G. Ingh- 
ram, J. G. Gorman, and W. M. Hick- 
am — American Society for Testing 
Materials, 35 p., illus., paper, $1.25. 
The analytical applications of mass 
spectrometer are here discussed. 


New books in chemistry listed for 
readers’ information. These or any 
other American books in print may be 
ordered through Science Service, Book 
Department, 1719 N St. N.W., Wash- 
ington 6, D. C. 


Send check or money order to cover 
regular retail price. If price is un- 
known, send $5.00 and change will be 
returned. We will pay postage in the 
United States. 
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P. roudly | led 


> Siricone base defoaming agents 
which will stop organic mixtures from 
boiling over are manufactured by 
Dow Corning Corp. and packaged in 
aerosol with Du Pont’s 
Freon. Write Product Information 
Service, E. I. du Pont de Nemours & 
Co., Wilmington 98, Del. for further 
information about how these silicones 
can control foaming problems. 


containers 


> A BerYLLIUM alloy which is strong, 
hard and tough and a good conductor 
of electricity is introduced under the 
name Beryldur by the Beryllium 
Corp., Reading, Pa. It is expected to 
hll the gap between two types of 
beryllium-copper alloys already on the 
market, and is designed especially for 
making springs and switches. 


> Sucrvr in fuel oil can be determined 
to 0.05% by a new technique de- 
veloped by the Research & Control 
Instruments Division, North Ameri- 
can Philips Co. Inc., 750 South Fulton 
Ave., Mt. Vernon, N. Y. A standard 
Norelco Spectrograph and a new type 
goniometer housing were combined, 
allowing the Geiger counter to travel 
146°. Helium is used instead of air 
in the X-ray path. 


> A pacreriostat for soaps and skin 
preparations, known chemically as bi- 
thionol and sold by Monsanto under 


CHEMICAL INVENTORS:— 


the trade name Actamer, is the subject 
of their Technical Bulletin No. ODB- 
53-12. Copies of the bulletin and in- 
formation on specific uses can be ob- 
tained by writing Public Relations, 
Monsanto Chemical Co., 1700 South § 
Second St., St. Louis 4, Mo. 


> DETERGENT ALKYLATE is being pro- 
duced from benzene and _ propylene 
tetramer by Standard Oil Co. of In- 
diana in its new plant at Whiting, 
Ind. Sales of the alkylate to detergent 
manufacturers are being handled by 
Standard’s subsidiary, Indoil Chemi- 
cal Co. 


> Carson-l4 tagged organic com 
pounds for research are offered by 
Fisher Scientific Co. They do not re- 
quire A.E.C. authorization for use, 
and come in safe microcurie quanti- 
ties. Write for the new bulletin “Fish- 
er Radioactive Reagents” to the com- 
pany at 717 Forbes St., Pittsburgh 19, 
Pa., or 904 St. James St., Montreal 3, 
Quebec. 


> NEw INFORMATION about solvents, 
plasticizers and resins to be used with 
cellulose acetate, and formulas for lac- 
quers for many purposes to be made 
from that chemical are all featured in 
the new edition of Hercules Powder 
Co.’s Cellulose Acetate bulletin, avail- 
able from Wilmington, Del. 


You supply the product, we'll be your factory. 


Shurs Lane and 
Pechin Street 


Philadelphia 28, Pa. 


IVyridge 3-7330 
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